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160-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen 


reasons  y\fhy  your  next  HF 
ver  should  be  a  JST-245.  . 
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Afl-Mode  Operation  (SSB,CW;AMpAFSK,FM)  on  aJJ  HF  amateur 
bands  and  6  meters.  J  ST- 145,  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner 

*  JST-145  COMING  SOON  • 

MOSFET  POWER  AMPLIFIER  •  Rnal  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  1 50  watts  on  all  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  •  Aulo  tuner  included  as 
standard  equipment.  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY. 

MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec- 
tions are  user  selectabte  from  front  pane!  Antenna  selection  can 
be  stored  in  memory. 

GENERAL  COVERAGE  RECEIVER  •  1 00  kHz-30  MHz,  plus  48- 
54  MHz  receiver.  Electronically  tuned  front-end  filtering,  quad- 
FET  mixer  and  quadruple  conversion  system  (triple  conversion 
for  FM)  results  in  excellent  dynamic  range  (>100dB)  and  3rd  order 
ICP  of  +20dBm. 

IF  BANDWIDTH  FLEXIBILITY  •  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3fd  IF  opttonaL 

QRM  SUPPRESSION  •  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  RF  atten- 
uation^  IF  notch  filter,  selectable  AGC  and  all-mode  squelch. 
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NOTCH  TRACKING  •Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  (±10  Khz)  if  the  VFO  frequency  is  changed. 

CDS  PHASE  LOCK  LOOP  SYSTEM  •  A  singie-crystal  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise. 

CW  FEATURES  •  Full  break-in  operation,  variable  CW  pitch,  built 
m  electronic  keyer  up  to  60  wpm, 

DUAL  VFOs  •  Two  separate  VFOs  for  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  otber  important  parameters  for  each  band. 

200  MEMORIES  •  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode,  AGC  and  bandwidth. 

COMPUTER  INTERFACE  •  Built-in  RS-232C  interface  for 
advanced  computer  applications, 

EBGONOMIC  LAYOUT  •  Front  panel  features  easy  to  read  coior 
LCD  display  and  thoughtful  placemenlof  controls  for  ease  of  oper- 
ation. 

HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  at  maxlmlm  output. 
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ORCL£  \%%  ON  HEADER  SERVICE  CARD 


Comer  Beam? 

Big  Forward  Gain 

Wide  Backward  Rejection 

Exceptional  Bandwidtli 

Compact  Size 

Your  antenna  makes  all  the  difference  al  VHF 
and  UHF — II  determines  iransmitlmg  range.  It  sets 
the  limit  for  weak  signal  reception.  And  it  decides 
what  mterference  youl!  hear  &  create. 

An  omnidirectional  antenna  radiates  uniformly 
in  all  direction,  and  it  also  hears  noise  and  interfer- 
ence from  every  direction. 

A  directional  antenna  not  only  sends  your  signal 
where  you  want,  it  hears  the  signal  ir.s  pointed  al, 
rejecting  others. 

Gain  really  counts  when  you  have  to 
reach  out  across  large  distances  to  make 
contaci.  It  also  lets  you  operate  with  mini- 
mal power  and  cuts  the  interference  you 
inflict  on  other  stations. 

Directionality  is  desirable  in  high  activ- 
ity locations.  A  clean  sharp  pattern  with- 
out sidelobes  or  spikes  reaches  past  the 
noise  and  interference  to  gei  the  message 
through.  Wide  rear  rejection  lets  you  null 
out  strong  nearby  signals  to  reduce  inter- 
ference. 

ComerBeam  vs,  Yagi 

When  you  want  to  contol  your  signal, 
think  ComerBeam,  not  yagi.  Take  a  look 
al  what  ComerBeam  will  do: 
•10  dB  gain  vs,  dipole 
•40  dB  Front-to-Back 
•60  degree  Hatf-power  Beam  width 


deaf  ear  to  its  signal.  A  pair  of  Comer- 
Beams  can  be  combined  to  privide  special 
radiation  footprints.  A  ComerBeam  aimed 
at  an  area  your  repeater  hears  poorly 
could  improve  service  where  incoming 
signals  from  HTs  are  presently  too  weak, 
ComerBeam  makes  it  possible  to  increase 
repeater  density  while  reducing  interfer- 
ence! 


Corner  Beam  Models 

Max  Dim  \\  indLd  Price 


Band 

2  meters 
220  MHz 
70  cm 
Dual   146/435 


4  ft  <2sqft  $145 

4  ft  <1  sqft  $145 

3ft  <1  sqft  SI  15 

4  ft  <3sqfi  $165 


Can  You  Find 
theTiger'sTail? 


If  your  eyes  are  sharp  you  can  spot 
the  TigerTail''  in  the  photo  above.  U 
puts  extra  growt  into  the  signal  from  the 
Hand  Transceiver  it's  attached  to. 

TJgerTail™  improves  SWR,  lowers 
radiation  angle,  and  extends  range. 
You  can  use  low  power  and  save  your 
battery  pack,  but  still  have  a  big  signal. 

Better  than  an  amplifier,  it  improves 
reception  too.  TigerTaiT"  does  all  this 

by  simply  slipping  under  your  flex  an- 
tenna and  just  hanging  down.  It  doesn't 
stick  up  or  out  or  get  in  the  way.  If  s  the 
stmptest  way  to  boost  your  signal. 


*SWR<1.1:1  across  the  band 
•No  dimension  over  4  ft 
•Mounts  directly  to  mast  or  tower 
•No  need  for  offset  or  side  mount 
for  venical  polarizadon 
•Vertical  or  horizontal  polarization 
•weighs  only  10  pounds 
Make  the  comparison  with  a  yagi.  A 
yagi  with  the  same  gain  would  have  a 
boom  10  feel  long.  And  yagi  bandwidth 
would  beless  than  half.  Unlike  a  yagi, 
ComerBeam' s  pattern  has  no  unv%'anted 
spikes  or  bustles  to  the  side  or  behind, 
Symelrical  Pattern 
ComerBeam' s  gamma  match  is  engi- 
neered to  be  in-line  rather  than  displaced 
from  the  element  axis.  The  result  is  a  dis* 
tortion-firee  measured  pattern  that  is  pre- 
cisely equal  on  each  side  of  the  antenna 
center  line. 

Bandwidth  Counts 
With  its  exceptional  bandwidth,  your 
ComerBeam  can  be  put  to  work  right  out 
of  the  box  without  special  tweaking.  It 
can  serve  you  now  when  you're  working 
repeaters  with  an  FM  handheld,  and  later 
when  you  go  after  small  signal  DX  al 
144.05  or  set  out  to  work  satellites. 

ComerBeam  can  still  be  your  beam 
when  you  join  MARS  at  143/148  MHz, 
team  up  with  the  Civil  Air  Patrol  to  locate 
downed  aircraft  at  154  MHz. 

Scanning  Too? 
ComerBeam' s  directionality  and  gain 
extend  your  monitoring  range  on  public 
service,  marine,  and  aircraft  frequencies. 
ComerBeam  for  Ri^peaters 
If  your  repeater  shares  a  frequency 
with  another,  the  deep  wide  null  toward 
the  rear  could  keep  your  signal  out  of  the 
neighboring  repeater's  receiver  and  turn  a 

n  Yes,  I  want  Performance  in  My  Comer! 

Send  my  CornerBcam;  _2m,  _220MHz,  _70  cm,  _Dual  146/435. 

Options: DualBand  Duplexcr, Commercial/Marine  Frequency: 

Send  my  TigerTail.  (1  for  $7.95,  2  for  $15.  3  for  $2L  Specify  band.) 

I I  Yes,  I  circled  the  TigerTail!  Knock  $5  off  my  order. 

Name Amt.  Enclosed 

Call 


Construction:  Aircraft  aluminum. 
Booms  are  square,  Elemenls  are  sol- 
id rod.  Stainless  hardware  included 
for  lower  and  mast  mounting  accepts 
up  to  L5"  dia.  mast  and  may  be  ro- 
tated for  vertical  or  horizontal  polari- 
?:ation.  Connector  is  SO-239  for 
VHF,  N  female  for  UHR  Dual-Band 
antenna  has  separate  driven  ele- 
ments, both  with  N  connector. 

Dimensions  given  in  table  are  for 
reflector  booms  and  reflector 
elements^ 

Options:  Commercial  Frequency  $45. 

Duplexer:  Add  S80  for  VHF/UHF 
Duplexer  and  cabling  for  single  coax 
feed  of  Dualband  146/435  Comer 

Shipping:  UPS  ground  to  continental 
USA  (SI  1  S&H).  Air  Parcel  Post  to 
HI.  AK,  &  Posessions  (SI 4  P&H), 
Canada  (S 1 6  P&H). 
Allow  2  weeks  for  deliveiy. 
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Phone 


Street 
City 


Unit 


L 


AntennasWest 

Box  50062-S  Provo  UT  84605 


State 


Zip, 


InfoPak 
$1 


i?Jfe  800  926  7373 


J 


CIRCLE  5?  ON  READER  SERVtCE  CARO 


WWV  RECEIVER         REPEATER  COIUTROLLERS 


Get  time  &  ffB- 
quency  checks, 
without  buying 
mulbband  hf  rcvt.  Very  senstlcve  ancl  se- 
lective xtal  controrred  superti€t.  dedicated 
to  Jtstening  to  WWV  on  10.000  MHz. 
Perfonriance  msis  the  most  expensive  re- 
cehfcfs     ....... .only  S59  kit,  S99  w/t 


LOW  NOISE 
RECEIVER  PREAMPS 


LNG-n 

still  only  $59 


FEATURES: 

•  Very  low  noise:  OJdB  nf  vhf.  O.BdB  uhf 
»  High  gain:  l3-20dB  (depends  on  freq) 

•  Wide  dynamic  range  -  resist  overioad 
.  Stable:  dual-gate  GAS  FET 

'Specffy  tuakig  imge  2S-30,  45-56  07-r39,  i3^ 
152.  1^-172.  210-230,  4O0-^7Q  B00^9SQ  ¥^* 


■n 


MINIATURE 
^^  PREAWIP 

still  only  $29  kit,  $44  wJr*d&t«il«d 

•  Low<co$tMOSFETpreamp, 

•  Small  stie    Only  6/B"W  x  1-5/a"L )(  y*"H 

•  Nf  1.2dBvhr  ISdBuhf. 

•  Solder  teminafs  for  coajf  &  pwr  connect 

'Sjoec/^  ttimng  mng^  25-$$,  36-S^.  55-90  90-120, 

120^^50,  U0-20Q.  20Q-27Q,  400-500  MHz, 


HELICAL  RESONATORS 


Helical  rg&onator 

filters  may  reduce 

yourimermod  & 

cross-band  lnt$r« 

fere  nee, 

MODEL  HRF^^(ifJ,55S  vhf,  $99  tthl 

*Sp&Gffy  tuning  rar}g&:136-U0,  1 42'1  SO,  150-182. 
162-174,  2U^2n.  420A70 


RECEIVING 
CONVERTERS 


Low  noiBe 
convertergi.ip 
TOc«iv«  vhf 
&  uhr bands 
on  a  1QM  mceiver, 

•  tnpul  ranges  avai^  50^52,  136-136, 
144-146.  145-147. 146-148,  220-222.  222- 
224  MHz.  432-434  436-437  435  5^437. 5. 
and  439  25  (3tv  conv  to  Chan  31 

•  Kit  less  case  $4%  kit  w/ca^e  &  BHC 
jack^  S7B,  w&t  in  case  $BW. 


TRANSMITTING 
CONVERTERS 


■^  V  2  fpr  vIt!  and  XV4  tor  uhf.  Models  to 
convert  10M  ssb.  cm.  fm,  etc.  to  2M.  432, 
435,  and  atv  IW  oulpul  Kit  only  S«9 
(vhf).  %m  (uhf).  PA  '$  up  to  4SWavadsbt^ 


NEVig  GWlD-2. 
l-^^     E  prom- 
con  trolled.     fTitnia- 
,___^__^ ^  _^,     lure,  easy  to  build. 
^""^-^■''^-^      low  power  CMOS, 
(specify  call) only  $54  Mt  $79  w/t 

COH^.  COR  & 
R£al  Voice  ID 
on  one  board. 
Digital  k  records 
up  to  20  sec- 
onds oF  your 
voice  Can  nec- 
ord  multiple  id 
messages .  Tail 
and  tinie-out  timers,  courtesy  beep,  solid- 
stale  relay  to  key  tjansmitter. 
..„..-. kitSdS.  wit  St4f 


COfl-3XOR.  timers,  oaurt  beep  ....  kH  S49 

CVinO.  Diode  progmmmable kit  S59 

COR^.  Complete  COR  and  CWID  all  on 
of>e  board.  CMOS  k^ic  ^  (ow  power 
consumption.  EPROM  prograrm-ned; 
tspecriy  catt)  ._.^..  kit $99,  w&t  S149 


ACCESSORIES 


DVH-1  DIGITAL  VOICE  RECurtLrtR,  Re- 
cord's up  to  20  sec.  of  your  vovce  with  budt- 
in  rnic.  or  external  mic-  Terrrfic  as  voice 
ID'er  for  repealefis  or  fox  hufrt  *mtr.  con- 
test caller,  radio 
notepad,  etc.  Ex- 
tensive manual  tells 
how  to  use  multiple 
messages  adapt  to 
many  applkiatiorts. 
_^ kit$S9.  w&tS99 

TD-4 

SELECTIVE 

CALLING 

Versatile  dtmf 
contf oiler  with  1 
latching  output 
Mutes  speaker 
until  someone 
calls  by  sending  your  4-digit  tl  code.  Or 
use  it  with  a  long  tt  zero  digit  to  alert  any- 
one In  club  for  emergencies.  Also  may  be 
usad  to  control  autopatch  or  other  de- 
vice, like  TD-2  except  only  ona  outpuL 


Pi'IH4-,rfai,ii  +  l4iBliBriri<J-*hfaaii^i.  J|BB.  ippii. 


,.ukit$49,w&tS79 


TD-3CTCS$  OECODEi^/EfrrcODER. Pre- 
vents access  to  repeater  or  receiver  un- 
less proper  tone  is  present.  Tone  output 
for  transfnftters,  too ,  kit  $29,  wit  $59 


AUTO PATCHES 


AP  3  REPEATER  AUTQPAl  .:.  Reverse 
patch  and  phcwie  fine  remote  control 
_.,„...,.....«.. ..kit  SS9,  wired  &  tested  S139 
AP^2  SIMPLEX  AUTOFATCH  Frming 
Board  Use  with  above  faf  simptex  oper- 
ation using  a  transoetver.  ,,........ kitS39 

TD-2     trrMF  DECODER/COfrmOLLER 
16  dfegrts,  jumper-programmabtev  toll-call 
resthctOF.  Can  turn  S  fundJons  or^/off. 
, kJtS79,  wired  &  tested  $129 


DATA  MODEMS 


3-2Q2    FSK    DATA    MODULftTOR    c 

:-202   DEWODULaTOf?      Run   up   to 

1200  baud  d^ital  signals  through  any  fm 

Ijansmrtter  &  receiver., .  kits  S49,  w&t  S79 


9600  BmiD  OtGITAL  RP  LINKS.  Call  for 
info  on  low-cost  packet  networking  sys- 
tem MO- 96  Mod^em  and  special  vefsJons 
of  04rr  144,  220,  or  450  Mht?  fm  xmtrs  and 
rcvrs  Use  direcBy  with  most  TNC's.  Fast 
diode-switch^  PA's  OLrtput  15  of  50W 


Buy  at:  low,  factory<tirect  nel  prices  and  save* 
For  complete  info,  call  or  write  for  free  catalog. 

^Serie^  $2  for  overseas  air  mall.) 
Order  by  mail,  fax,  or  phonef9  12  am,  i-s  pm  «stem  timej. 

Min.  S5  S&H  charge  r<Kfii^t  pound  plus  tMt  weight  4  insurance. 

Use  VISA.  Mastercard,  Discover,  check,  or  UPS  C.O.D. 


You  get  more  features  for  your  doflar  with  our 

REP-200  REPEATER 

A  fully  mfcroprocessor-controfled  repeater  with  auto  patch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  far  a  bare^bones  repeater  or  controller  alone! 

Kit  sm  ortiy  $wm 

w&t  Stat  Qiiiy  $i2B5 

50  £  000  Ji*«T  iwidk  i#(in^  Ml^iM- 
•Available   for  the   50-54. 

143*174.    213-233,    420- 

47S.  902-928  MHz  bands. 
*FGC    typ»    accepted    for 

cofr»ner€ial  service  m  1 50  4  450  bands        (ReqtJ&si  ca^i^fe^lbr  if&fs" 

^ 

REP*200T  Voice  Wessage  Repeater,   as  above  except  mdudes 

DrgitaE  Voioe  Reooncier.  Alk^ws  message  up  (o  20  sec.  to  t>e  remotely  recorded  off 
the  air.   Play  back  at  user  request  by  DTMF  convmamt.  Of  as  a  periodical  vo«ce  id 
or  both.  Great  for  making  club  annoui^cements!........ adds  only  SllH)! 


REP-200C    Economy   Rf^piHrtnr.  uses  COR-6   Controllef  (no   DTMF 
control  Of  autopatch)    Features  real -voice  ID Kit  only  S795.  w&t  S119S 

R£P*20DN  Rppeater.  want  to  use  your  own  controHer?   No  probiemi   We^ft 
make  you  a  repealef  with  rf  modules  onty,    „..„.. .„ Kit  only  S695,  w&t  $995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC 


Also  available  in  rf-tight  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2Wconhnuousduty. 
FCC  typQ  sccepied  for  com?  bands 

•  TA51   50-54.  143-174,  or  aia-aSSMHzL 

•  TA4S1  420-475  ftAHz  .      New  tow  p*tcef 

Either  model; kit  S9S.  w/t  $109. 

.  TA&01  902-926  MHi,  (O.SWoul); 

rtowpnc&t, «;..:.„, wrtSl99. 


NEW' 


VHF  &  UHF  AMPLiFtERS. 

For  fm  ssb,  atv,  Output  levds  from 
lOWto  100W.  Models  starting  at  $99. 

FWl  RECEIVERS: 

rfvt  R100  FM  RECEIVERS  for  46-54, 
>NBW^   72-76,  140-175,  or  216-225  MH2. 

^  %^^  Ve  ry  ee  ns  Itl ve  -  0  1 5  u V.  exce  p- 
tional  selectivity  -  both  crystal  &  ceramic  if 

fifters  for  >100dB  at  ±l2kHi  (best  available 
a  ny whe  re} .  fluttar-proof  sque  Fch . 

.,.,. •Nmv'lawptit.^i^if  kit  $129,  w/t  $189. 

•  R451  FM  RCVR,  for  420-475  MHz.  Simitar 
to  above,    NBwiQW.priG€i^  kit  $1 29,  w/t  $189. 

-  R901  FM  RCVR<  for  902-926MHz.    Triple- 
con  versio  n .    N^wlo  w  pmm  „ .  $  1 59^  w^t  $2 1 9. 
^*^.^    R1B0  MONITOR  RCVRfor  143-164  or  216-225  MHz.  4-channete. 

Great  for  monrtoring  repeaters,  amateur  calling  frequencies,  packet  ra- 
dio, commercral  two-way  radio,  poS ice/fire  frequencies,  or  weather  fore- 
casts.   Good  starter  kit,  easy  to  assemble  and  align kit  only  S99,  w/t  S 189. 

•  R12UAtHgKA^lRCVRfor  110-1 36  MHz kit  onty  S99,  wrt  S21§, 


WEATHER  SATELLITE  RECEIVER 


R139  Is  The  Afford- 
able WeSat  Rcvr! 

Join  the  growing  ranks  of 
amateurs  wtio  get  striking 
imag^  dtrectiy  from  the 
weather  satelictesf  We 
used  oyr  30+  yeai^  of  experiefice  m  designing  high-quatfty  vhf  receivers  to  bring 
you  a  new  enhanced  version  of  our  long-popular  WeSat  receiver,  Tlie  new  R139 
is  a  very  sensjtrve  wideband  fni  receiver  optencjed  for  arriateur  reception  of  HOAA 
APT  and  Riiss4an  Meteor  weather  facsimile  tmages  on  the  137  MHz  hamS  Use 
with  any  popular  demodulator  and  software  Covers  all  five  popular  satellite 
channels  Scanner  circurt  and  recorcfer  control  allow  you  to  automatically  search 
tor  and  tape  signals  as  satellites  pass  overheafi,  even  whife  away  from  home, 

•  R139  Receiver  Kit  less  case  .« ... ■...■■.^■„.^^^. ,^ ,««....$1SS 

•  R159  Receiver  Kit  with  ca^e  and  12Vdc  power  adapter..^ ™«**,.S189 

•  R139  Receivor  Wired/t^ted  In  case  with  12Vdc  power  adapter  .„„*««.. $239 


vouMi  fiouejsi 

ttttf 
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On  the  cover:  Peter  Sias  WBODRL  of  Salina,  Kansas,  launches  a  balloon  that  carried  a  live 
camera  ATV  system  to  cover  over  100,000  feet.  Photo  taken  by  Bill  Brown  WB8ELK,  We  would 
also  like  to  thank  Bill  for  the  picture  of  Wayne  in  this  month's  issue. ' 
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Silent  Keysviile.  Hey,  this  is  your  communications  medium,  so  don't  just  sit  there  scratching 
your„,er...head.  FYI:  Feedback  "number^  is  usually  the  page  number  on  which  the  article  or 
column  starts. 
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Contract:  Even  the  most  cursory  gJance  at  ^hts  text  is  sufficient  to  bind  you,  morally  and  legally,  Ic  take  a  kid  (or 
kids)  along  on  Field  Day,  get  'em  fired  up  on  amateur  radio,  and  then  help  'em  gel  started  toward  a  license 
You'll  feel  good  about  yourself  and  our  legal  counsel  won't  have  to  hassle  you- 


Number  i  on  your  Fe^dbACk  card 


Neuer  srv  die 


Wayne  Green  W2NSD/1 


ARRL  Attack!^  FCC 

Surely  Wayne  is  exaggerat- 
ing. Even  the  ARRL*  which  has 
pulled  some  corkers  in  the 
past,  wouldn't  he  dumb  enough 
to  give  the  Big  Kahuaa  a  hoi 
fool.  Basically  the  League  has 
the  same  complaint  Tve  been 
expressing  for  many  years:  U*s 
too  bloody  difficult  to  shut 
down  hams  who  ^tc  causing 
trouble.  There *s  a  serious  need 
for  a  iihoncai  to  lifting  the  tick- 
ets of  our  more  egregious 
offenders. 

The  result  of  all  ihis  is  thai  the 
FCC  has  routinely  been  ignoring 
complainis  froni  amateurs,  do 
matter  bow  well  documented. 
And.  of  course*  Ihc  bad  guys 
know  ihai  ihcy  can  get  away 
with  murder,  even  ignore  fines, 
and  nothing  will  hnppen. 

So  there's  ihe  League  with  a 
buneh  of  Official  Observers  who 
have  zero  clout.  The  League 
complained.  "The  League  has 
had  an  Official  Observer  pro- 
gram in  place,  wilh  dedicated 
volunteers,  but  its  work  product. 
once  submiited.  has  been  ig- 
nored and  impMcitly  rejecied  by 
the  Commission  as  a  basis  for 
any  enforcement  action*  and  the 
program  is  essentially  non-func- 
tional as  a  result.  Tlie  work  of  ra- 
dio amateurs  who  vol  iin  leer 
ihou sands  of  huuns  monitoring 
these  violations,  conduct  sophis- 
ticated direction-finding  to  iden- 
lify  the  rule  violators,  and  pre- 
pare transcripts  for  the  FCC,  has 
all  gone  for  naught,  and  the  vol- 
unteers are  understandably  and 
justifiably  demoralized." 

This  lack  of  ent\>rccmcnt  is 
well  known  and  has  contributed 
significantly  to  the  growth  of 
bad  language,  potir  operating, 
creeping  commercialism,  mah- 
cious  interference,  and  lawless- 
ness on  our  bands. 
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The  League  is  also  on  the 
FCC's  case  about  interference  to 
consumer  electronic  equipment 
such  as  TV,  hi-R.  and  so  on* 
Consumers  have  every  right  to 
expect  their  TV  sets  to  operate 
without  gelling  interference 
from  nearby  lransmittcr.s.  The 
manuliictiirers  save  a  lew  pen- 
nies by  leaving  out  the  necessary 
flltcL  Oh.  die  FCC  has  told  them 
tut  tut,  bul  it  hasnl  ever  said 
dammit,  put  'em  in.  The  result  is 
one  heck  of  a  mess,  with  con- 
sumers automatically  blaming  us 
for  the  interference.  The  FCC 
has  the  authority  to  f\\  the  prob- 
lem, bui  they've  done  nothing. 

The  question  is,  will  the  FCC 
see  the  error  of  its  ways  and  re- 
form? Or  will  it  take  aim  ai  the 
messenger,  shooting  all  of  us 
down  in  the  process?  Wcl!. 
that'll  sure  stop  the  compLiinis. 

Yes.  the  League  complaims 
are  right.  Bui  I  think  ihey  picked 
a  really  dumb  way  to  tackle  the 
problem.  TTic  FCC  can  be  made 
to  effect  enormous  changes  if 
you  go  about  it  the  right  way.  1 
was  able  to  get  the  full  coupem- 
Ijon  of  the  FCC  to  make  the  big- 
gest bunch  of  rule  changes  in 
history  a  little  over  20  years  ago. 
so  1  know  it  can  be  done,  and 
how  to  do  it.  And  it  isn't  by  gel- 
ting  them  mad  at  you. 

Thanks  Jv6YGK! 

George  Uminski  K6YGK  sent 
me  a  note  with  some  stutf  that 
might  interest  you.  There  was  a 
column  by  Bob  Pease  from  Eiec- 
immc  Design  pointing  out  thai 
people  who  use  their  minds  a  lot 
seem  to  be  able  to  stave  off 
memory  loss  and  even 
Alzheimer's.  Maybe  Vm  not 
completely  wasting  the  time  1 
spend  compulsively  doing  cross- 
word puzzles.  He  also  passed 
along    the    address    of    Mead 
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Kiliion,   61    Martin   Lane,   Elk 
Gro\'e  IL  60007,  for  anycHie  who 

thinks  thai  hearing  aids  have  to 
be  lousy.  He  also  included  a  re- 
view of  Reunions:  Visionary  En- 
counters with  Departed  lx>ved 
Ones,  by  Dr  Raymond  Moody. 
If  1  haven't  reviewed  this  book 
for  you  yet*  1  should.  I  found  it 
fascinating  and  convincing.  It 
explains  how  anyone  can  set  up 
a  large  mirror  in  a  darkened 
room  with  only  a  15 W  light  and 
sit  and  talk  with  the  'spirils*'  of 
those  on  the  next  asurai  plane. 
Thai's  presuming  there's  anyone 
who's  passed  on  that  you'd  like 
to  talk  with.  Mavbe  2dm  DX  has 
more  of  an  attraction  than  a  par- 
ent or  grandparent,  I've  been  in- 
tending to  find  someplace 
around  the  house  to  set  up  a 
''psychomLinteuiTi"  so  1  could 
thank  whatever  spirit  keeps 
helping  mc  at  cribbagt:  wilh 
"24"  hands.  And  the  anecl  who 
Steps  in  to  save  me  when  people 
I've  trusted  take  advantage  of 
that  trust. 

More  Ham  Politics 

When  I  got  frantic  calls  from 
several  of  the  repeater  frequency 
coordinating  groups  asking  if  I 
would  come  to  the  ARRL-callcd 
coordinator's  meeting  in  Mis- 
souri last  October  to  help  them 
deal  with  the  ARRL,  \  begged 
oil.  I  could  .see  why  the  League 
called  the  meeting,  but  1  didn't 
think  that  a  fight  on  their  turf, 
with  them  hoidmg  all  the  cards, 
was  smart.  Further,  one  of  the 
League  ofTtcials  in%'oIved  was  a 
chap  rd  trusted  and  then,  I  felt. 
had  screwed  me  out  of  several 
thousand  dollars  a  few  years 
ago^  so  1  thought  that  might  in- 
terfere with  my  impartiality. 

My  ad V  ice  to  the  coordinating 
groups  attending  the  conference 
was  to  accept  whatever  benefits 


the  ARRL  was  offering,  bul  to 
form  their  own  national  coonJi- 
nating  council  ytid  cede  no  con- 
trol 1  suggested  they  kx>k  for  a 
retired  ham  to  run  the  council 
and  cover  his  basic  expenses 
with  a  small  fee  collected  from 
each  repeater  ihcy  coordinate. 

They  were  all  adamant  that 
ihey  didn't  want  to  turn  coordi- 
nation over  to  the  ARRL.  which 
was  understandable. 

1  could  understand,  too,  why 
the  FCC  would  be  enthusiastic 
about  there  being  n  Single  Point 
I  of  Contact  iSPOCi  for  them  to 
pass  along  repeater  problems, 
thus  saving  them  a  ton  of  aggra* 
vation  fand  expense}.  1  could 
also  understand  a  certain  reluc- 
tance of  the  ARRL,  no  matter 
their  compulsive  need  to  control 
every  aspect  of  amateur  radio  so 
as  to  prevent  any  competing  or- 
ganizations from  getting  started » 
to  put  themselves  into  the  posi- 
tion of  being  w  deep-pockets  tar- 
get for  kiwsuiis  from  every  hatn 
failing  to  get  a  coordination  for 
his  repeater  And  we  seem  to  be 
heading  in  the  direction  of  there 
being  one  repeater  for  every  li- 
censed ham.  Fine,  we'll  have 
600,000  unused  repealers  in- 
stead of  a  few  hundred  active 
and  merelv  thousands  of  almost 
unused  repealers. 

1  probably  shouldnH  write 
about  this  at  all.  since  every  time 
I  mention  anything  the  ARRL  is 
doing  I  gel  acLused  of  being 
anti-ARRL>  Go  soak  your  head, 
if  you  think  that.  I'll  be  gcuing 
my  60-ycar  plaL[Lic  in  a  couple  of 
years;  how  about  you,  buster?  1 
joined  in  1938.  I  would  have 
joined  a  couple  years  earlier  if 
WICUN  hadn't  given  me  his 
1936-37  QST%  Alas,  when 
Cowan,  the  publisher  of  CQ. 
fired  me  as  editor  in  I960,  he 
kept  my  24-\car  collection  of 
QST^  my  beloved  SX-28A,  my 
Navassa  KC4AF  DXpedition 
slides,  and  a  bunch  of  other  trea- 
sures. But  since  gelling  fired 
forced  mc  to  start  73,  that  was  a 
huge  favor  for  mc.  That  changed 
my  life,  making  it  possible  for 
me  to  start  Byie,  80  Micro, 
InCider^  etc, 

1  started  building  receivers 
and  SWLing  in  1936.  graduating 
to  bootlegging  by  1937,  Ask 
Walt  WA6BMG  ab<>ut  my  early 
days  on  160m  in  Brooklyn  when 
he  was  W2LBF,  just  four  short 
M ricks  from  me* 

Anyway,  by  forming  a  Na- 
tional  Frequency   Coordinating 

Council  (NFCC),  incorporating 
Coniinxied  on  page  7 


ORDER  NOW  1-800  4  HOBBY  KITS 


AIRCRAFT  RECEIVER 


Hear  exciting  air-craft 
communications- 
pick  up  planes  up  to 
100  miles  away! 
Receives  110-136 
MHz  AM  aFf  band,  smooth  varactor  tuning  supertiel  with 
AGC,  ceramic  filter,  adjuslable  squeJch,  excellent 
sensitivity  and  lots  of  speaker  volume.  Runs  on  9V 
battery.  Great  for  air  stiows  or  jiist  hanging  around  the 
airport!  New  30'page  manuai  details  pilot  talk,  loo.  Add 
case  set  for  'pro"  took. 
AR- 1  kft S29.9S    Matctiln  g  case  set ,  CAR  .  .S1 4 .9& 


SYNTHESIZED  AUDIO  GENERATOR 


FM  RECEIVERS  &  TRAMSMITTER 


Keep  an  ear  on  the  local  repeater,  police,  weather  or  just 
tune  around.  Ihese  sensitive  superhet  receivers  ane  fun  to 
bu\l(S  and  use.  Tunes  any  5  MHz  portion  of  the  band  and 
have  smooth  varactor  tuning  with  AFC,  dual  conversion, 
ceramic  filtering,  squelch  and  plenty  of  speaker  volume. 
Complete  manual  details  how  the  rigs  work  and 
applications.  2M  FM  transmitter  has  5W  flF  out,  crvslal 
control  {146.52  included),  pro-specs  and  data/mike  inputs. 
Add  our  case  sets  Eor  a  nice  finish. 
FM  Receiver  kit  Specily  band:  FR'146  (2M),  FR-E  (BM), 

FR'IO  (lOM),  FR-320 {220MHz), „„„,.„„ f34.9S 

CFR  Matching  case  set ..„.,,,„ J$14.95 

FT- 146  Two  Meter  FM  transmitter  kit .599.95 


1  DDS    {Direct    Digital    Synthesis) 

n  n  I  ■  technology  bfi^ngs  you  a  terrific  audio 

J~  generator    at    a    fantastic    price! 

f\    f\        Generates  from  0.  Ot  Hz  to  50  KiHz  with 

I  J   1  I    five  digit  LED  display  of  frequency.  Sine 

^^    ^^  i  artd  square  wave  output  adjustable  O-b 

volt  p'p.  Frei^uency  selected  by  direct  keyboard  entry  and 

with  handy  continuous  tune  tuning  knob,  CrystaB  controlled 

accuracy  of  10  ppm  and  two  memories  for  rapid  frequency 

changes.  Retire  thai  jury-rigged  Old  generator  and  treat 

yourself  to  the  pleasure  of  using  a  new  state-of-the-art  SG- 

550! 

SG-550  Kit  ..Si  99.95  SG'SSDVTT  assembled S269.95 


MICRO-MIKE 


World's  smallest  FM  wireJess 

mike.  Smaller  than  a  sugur  cube 

-  including  battery  and  mike.  Two 

sets  of  SMT  parts  supplied  in 

case  you  are  clumsy?  Terrific 

audio  pick-up  (pin  drop  at  5  ft)  and  transmit  range  Of  300  ft. 

We  include  the  battery  (watch  slyie),  elect  ret  mihe  and 

even  a  tuning  toot!  Be  a  James  Bond  and  learn  SMT  too! 

FM-5  Micro  niike  kit,„ .,..,..*.,..„*...... ....S19.95 


FM  WIRELESS  MIKES 


Pick  the  Lnit  that's  right  for  you.  All  units  transmit  a  stabfe 
signal  in  the  88-108  MHz  FM  band  up  to  300'  except  for 

High  power  FM-A  and  PB-I  Phone  bug  that  go  up  to  1/2 
mile. 

FM-2,  as  above 

but  vtfith  added  mike  pre  amp .57,95 

FM-4,  lorig  range  with 

very  sensitive  audio  pfckup S14.95 

PB-1  f  Phone  bug  needs  no  battery^ 

hooks  to  phone  line ...SI  4.95 

MC-1 ,  Micro  size  sensitive  mike  cartridge 

forFM-1,2,4 „ S2.95 


SHORTWAVE  RECEIVER 


Fantastic  receiver  that  captures  Itie 

worid  with  just  a  1 2"  antenna!  Can      ..^fff^^i-^^^ 

recewe  any  2  hAHz  portion  from  A-U  S■^iJ.^jk^P7^Wflffi'J^v.■ 
MHz.  True  supefhet^  has  smooth  "^^'^^*r  -sfe^  ■■'S«ljf 
varacior  tuning.  A6C.  RF  gain 
control,  plenty  ot  speaiter  volume  and  runs  on  a  &V  battery. 
Fascinating  Scout,  school  or  c3ul>  project,  provides  hours  of 
fun  for  even  the  most  serious  DXer.  For  the  car,  consldef  our 
shorlvi'ave  converter.  Two  switch  able  bands  {in  3-22  MHz 
range),  each  1  MHz  wide— tunable  on  your  car  radio  dial.  Add 
some  interest  to  your  drive  hcmei 

Shortwave  receiver  kit,  SRI >..., S29.95 

Sliortwave  converter  kit  SC1 .„ S27.95 

fvtatching  case  set  for  SR1,  CSR  $14.95 

Matching  case  set  for  SCI,  CSC , S14.95 


AM  TRANSMITTER 


High  quality,  true  AM  broadcast  band  transmitter  is  designed 
exactly  like  the  btg  commercial  rigs.  Powei'  of  100  mW,  iegaE 
range  of  up  to  1/4  mile.  Accepts  line  level  tnputs  from  tai^e 
and  CD  players  and  mike  mixers,  tunable  550-1750  KHi. 
Complete  manual  exptairis  circuitry,  help  with  FCC  regs  and 
even  antenna  ideas.  Be  your  own  Rush  Limbaugh  or  Rich 
Dees  with  the  AM-1  f  Add  cur  case  set  fof  a  fcme  station  kxjk. 

AM-1  Transmitter  kit $29.95 

CAM  Matching  case  set -.. $14.95 


SCANNER  CONVERTER 


B 


.*■■.':. 


Tune  in  on  the  e0O'&50  MHz  action  ttsing 

your  esiistrng  scanner  Frequencies  are 

converted  wilt^  crystal  referenced  stabilty 

to  ttve  400-550  MHz  range.  Instructions 

are  even  included  on  building  high 

pertormance  900  MHz  antennas.  Well  designed  circuit  features 

ejfterJStve  filtering  and  convenient  on-offi'typass  switch.  Easy 

one  hour  assembly  or  avaitable  fully  asserrbled.  Add  our 

matcJiingcase  set  lor  a  professional  look. 

SCN  1  Scanner  converter  kit $49.95 

SCN  Matchinq  case  set , „,..,. ...-$14,95 

SCN'IWT  Assen^bted  SGM-1  and  case $89.95 


SURROUND-SOUND/REVERB 


Add  concert  tiall  realism  to  your  stereo^  TV  or  even  2-way  radio  I  Easily  sythesiie  a  stereo  effect  from  mono  sources  or  richly 
enliven  regular  music  Add  a  big -voice  reverb  to  your  radio  voice  that  others  wiJI  envyi  Our  reverb/surround  sound  kit  uses  a 
Bucket  Brigade  IC  Device  for  reliable  solid-stale  performance.  Adjustable  reverb ^  delay  and  mix  controls  to  customize  your 
sound.  Easily  connected  to  radios^  stereos^  CB's  and  TV's.  Plently  of  audio  to  drive  a  small  speaker  for  stand-alone 
operation  too,  Experierence  the  tun  ar>d  realism  that  surround  sound  provides  -  without  spending  hundredsl  Add  our  case  set 
for  a  neat,  pro  iook. 

RV-1  Surround  Sound/Reverb  kit,... ........$59.95     CRV  Matctiing  case  set $14.95 

RV-lWTAssembledRV-1  and  case.............. - $89.95 


TOUCH-TONE  REMOTE  CONTROL 


Control  virtually  anything  by  Touch-Tone  remote  control.  The  UftG-1  has  16  switched  outputs^  4  adjustable  voltage  outputs 
[20  mV  steps  0  to  5  VDC),  two  10K  digital  pots  (for  volume,  squelch,  etc)  and  3  timers  adjusiabte  from  10  mS  to  40  hoursf 
Tv/o  le^rel  password  control  ailows  secure  control  and  muili-level  access.  Six  digit  LED  display  shows  currentty  entered 
codes  and  a  crystal  controEled  touch-tone  decoder  provides  reliable  operation.  There's  nothing  else  like  this  unit,  be  in 
complete  control  of  remote  radios,  thermostels,  ht-fi's.  homes  or  even  ractories  wilh  the  URC-1.  Add  our  matching  case  set 
(or  a  handsome  finish. 

URC-1  Renr^ote  control  kit.. ..$129.95     CURC  Matching  Case  set ...$14,95 

URC-I WT  Fuily  assembled  URC-1  and  case ,.... $189.95 


FIVl  SUBCARRtER  DECODER 


Tap  into  the  world  of  commerdal-free  music  and  data  that  is  carhect  over  many  standard  FM  broadcast  radio  stations. 
Decoder  hooks  to  the  demodulator  of  FM  radio  and  tunes  the  aO-tOD  KHz  SCA  subcamer  band,  fi^any  radios  have  a 
rfentod  output,  but  if  your  radio  doesn't,  it's  easy  to  locate,  or  use  our  FR-1  FM  receiver  kit  which  is  a  comptete  FM  radio 
with  a  demod  jack  built-in.  These  "hidden"  subcarTiers  cany  lots  of  neat  programming  -  from  stock  quotes  to  news  to 
music,  from  rock  to  easy  listening  -  ail  commercial  free.  Hear  what  you've  been  missing  with  the  SCA-1 . 

SCA-1  Decoder  kit $27.95    CSCA  Matching  case  set......... .$14*95 

FR-1  FM  receiver  kit,, S24.95    CFR  Matching  case  for  FR-I , .$14.95 


L-C  METER 


Measure  Inductors  from  10  uH-10mH  and  capacitors  from  2  pF  2uF  wrth  high  accuracy  by  connecting  the  LC-1  to  any 

digital  multimeter.  Two  pushbutton  ranges  for  high  resolution  readings  and  we  even  give  yoo  calibration  components  to 
assure  proper  accuracy  of  your  kill  Active  filters  and  switching  supplies  require  criticai  values,  no  one  should  be  without 
an  accurate  LC  meter.  For  a  pro  look,  &<^  our  matching  case  set. 
LC-1  LC  meter  kit ,., ...$34.95      CLC  case  set $14.95 


STEREO  FM  TRANSMITTER 


Run  your  own  Stereo  FM  radio  station  I  Transmits  a  stable  signal 
in  the  83-108  MHz  FM  broadcast  band  up  to  1  mile.  Detailed 
manual  provides  helpful  info  on  FCC  regs,  antenna  ideas  and 
fangs  to  especL  Latest  design  features  adjustable  line  level 
inputs,  pre-emphasis  and  crystal  controlled  subcarrier.  Connects 
to  any  CD  or  tape  player,  mike  rriixer  or  radio.  Includes  free 
tuninci  tool  too!  For  a  pro  look  add  our  matching  case  set  with  on- 
board whip  antenna 

FM-10A  Stereo  transnniuer  kit „..S34.95 

CFfA  Casawtiip  ant  set „„S14.96 


DR,  NI-CAD  CONDfTiONER/FAST  CHARGER 


Quit  spending  big  bucks  lor  replacement  battery  packs,  rejuvenate  and  condition  your 
batteries  for  peak  capacity.  Advanced  cprcuitry  has  optimized  discharge  betore  charge  to 
eliminate  mennory  effect  and  to  condition  batteries  that  have  been  pooriy  cared  for  in  the 
past.  Quick  charge  rapidly  brings  battery  to  full  charge  in  less  than  an  hour-just  15 
minutes  lor  some  types!  And  *top-ofr  charge  mode  squeezes  every  last  bit  of  eoengy 
into  each  cell  for  the  absolute  rnosi  capacity.  Switch-mode  regulator  controls  constant 
current  charge  while  being  monitored  by  a  negative  delta- V  system  that  cuts  off  the  fast 
charge  at  the  exact  point  of  full  charge-batteries  are  charged^  not  cooked!  Charges 
NiCads  or  NiMiH  packs  from  2  to  10  ceils  {easily  expande<J)  and  current  capacities  up  to 
10  Amp-hours.  Runs  on  12  to  15  VDC.  Quit  cooking  your  batteries,  buyirig  nevi^  packs^ 
waiting  hours  lor  recharge,  get  a  Dr,  Nl-Cad  today f  Availabie  In  money  saving  kit  form  or 
Wired  and  tested  with  case  at  a  special  price.  Kit  builders;  add  our  matching  csbq  set  for 
a  snazzy  linish. 

DN-1  Dr  Nl-Cad  conditioner/fast  charger  kit .„..„h....*... ...... — $49.95 

CDN  Matching  case  set... .™ .* S14.9S 

DN-1WT  Fully  assembEed  Dr.  NJ-Cad  with  case »..,. $89.95 


**«» 


SPEED  RADAR 


New  low<;ost  microwave  DoppEer  radar  kit  "clocks'  cars,  planes,  boats,  horses^  bikes  or  any 
large  moving  object.  Operates  at  26  GHz  with  up  to  1/4  mile  range.  LED 
digital  readout  displays  speed  in  miles  per  hour,  kilometers  per  hour  or 

teet  per  second!  Earphone  output  allows  for  listening  to  actual  Ooppler 

J^^  ■■%       shift.  Uses  two  1  -lb  coffee  cans  for  antenna  (not  included)  and  runs  on  12 

^Sr    *■       VDC,  Easy  to  build— all  microwave  circuitry  is  PC  stripline.  ABS  plastic 

^^0  case  with  speedy  g  raphes  for  a  professional  Look.  A  very  useful  and  full^ 

ol-funkit.    ■     '' 

SG-7  Complete  kit f99,95 


STEREO  PEAK  HOLD  BARGRAPH 


Finally  a  dual  LED  bar  grapti  with  a  peak  hold  display?  Bar  graph  displays  are  neat  and  eye 
catching  but  their  speed  is  their  downfall  -  they  just  can't  capture  the  peaks.  Our  kit  is  like 
two  units  in  one,  a  fast  display  to  show  the  signal  and  a  long  persistance  display  to  capture 
peaks,  similar  units  go  for  hundreds  of  bucks!  We  ofler  3  models;  Linear  for  general  use, 
Semi- Log  for  audio  VU  meters,  and  Log  for  power  displays.  Dual  -  for  sterso!  - 10  segment 
muHi-cotored  LED  display  for  snarly,  eye  grabbing  display  and  easily  set  ranges  for 
virtually  any  signals,  from  voltmeters  to  audio  VU  meters  to  audio  power  amps  to  SWFI 
meters.  Comptete  intruclions  for  easy  hook-up  to  most  any  devtce.  Add  our  matching  case 
set  for  a  sharo  lookino  unit. 

PH-14  Dual  Linear bar^raph  kit. ...$39.95    PH-15  Dual  Log  bargraph  kit. .$39.95 

PH-1S  Dual  Semi-Log  bargraph  kit S39,95    CPH  Matching  case  set SI  4,95 


SPEECH  SCRAMBLER 


Descramble  most  scramble  systems  heard 

on  your  scanner  radio  or  set  up  your  own 
scambEed  communication  system  over  the 
phone  or  radio.  Latesi  3rd  generation  IC  is 
used  for  fantastic  audio  quality  -  equivalent 
to  over  30  op-amps  and  mixers!  Crystal 
controlled  for  crystal  clear  sound  with  a  tiuill- 
in  2  watt  audio  arnp  for  direct  radio  hook-up. 
For  scramble  systems,  each  user  has  a  unij 
for  full  duplex  operation.  Communicate  In 
privacy  with  the  SS-70.  Add  our  case  set  for 
a  line  professional  finish. 
SS'70  Scrambler  j'descramblerklt  ....$39.95 

CSSD  matching  case  set „.._S14,95 

SS-70WT  Assembled 

Sa-70and  case  set S79.9S 


CRYSTAL 
RADIO 


Relive  the  radio  past  with  a  crystal  set 
like  your  grandfather  built.  Uses  genuine 
Galena  crystal  and  cat  whisker.  Several 
different  types  of  radios  are  built, 
including  standard  AM  broadcasts 
shortwave  and  even  WW  II  foxhole 
style.  To  compare  modern  semicon- 
ductor detectors,  we  include  a  diode  far 
comparison.  Mo  soldering  required  and 
we  even  give  antenna  Ideas,  Radio  for 
free,  get  it  now  before  Clinton  taxes  tt! 

CS-1  Crystal  set  kit., $19.95 


TOUCH-TONE  DECODER 


Grab  Touch-Tone  numbers  right  off  tt>e  air,  phone  or  tape.  A  simple  hook-up  to  any  radio 
speaker  or  phone  line  is  all  that  is  required  to  instantly  decipher  touch-lone  phone 
numbers  or  codes.  A  256  digit  memory  stores  ctecoded  numbers  and  keeps  its  memory 
even  in  the  event  of  power  loss.  An  8  digit  LED  display  allows  you  to  scroll  through  the 
men^ory  bank  to  examine  numbers.  To  make  it  easy  to  pick  out  number  groups  or  codes, 
a  'dash"  is  inserted  between  sets  of  digits  that  were  deoided  more  than  2  seconds  apart, 
A  "central-office"  quality  crystal  controlled  decoder  is  used  allowing  rapid  and  reliable 
detection  of  numbers  at  up  to  20  digits  per  second!  For  a  professionally  finished  look, 
add  our  matching  case  sel.  Start  cracking  those  secret  codes  tomorrow  with  Ihe  Tone 

Grabberl 

TG - 1  Tone  Grabbe r  kit .S99,95    CTG  f^alcfi ing  case  set $1 4.95 

TG-1 WT  Fully  assembled  TG-1  and  case ■„.,......■ $149.95 


DIGITAL  VOICE  RECORDER 


Chatterbox,  digital  voice  storage  unit  will  record  your  message  of  up  to  20  seconds. 
Time  is  split  up  into  four  5  second  blocks  vifhich  can  be  played  separately  or 
cascaded  for  longer  messages.  An  LED  display  shows  message  location  and 
curreni  mode  for  easy  operation.  Nifty  built-in  interfaces  allow  simple  connection  to 
transmitters  tor  automatic  keying  when  the  PTT  is  initially  closed  or  after  it  is 
released.  You  can  even  loop  your  rig's  mike  through  the  Chatterbox.  For  contest  or 
fun  use,  the  CB-1  can  drive  an  ejrternal  speaker.  Inckides  a  built-in  eleclret  mike. 
For  that  finishing  touch,  add  our  matching  case  set. 
CB-1  Voice  recorder  kit S59.95   CCB  Matching  case  set S14,95 


MOTOR  CONTROLLER 


Control  the  speed  and  direction  of  any  motor.  Use  our  SMD-1  lor  those  nice  steppers  you 
see  surplus,  an^  our  MSC-1  for  DC  motors.  The  stepper  driver  features  variable  speed,  half 
step  rotation,  direction  and  power  down  mode,  can  drive  most  any  stepper  motor.  Our  DC 
driver  features  pulse  width  modulation  control  allowing  full  motor  torque  even 
low  speeds  and  can  drive  motors  up  to  50  VDC  §  10  Amps!  Add  our  case  set 
for  a  professional  assembly. 

■S^  SMD-1  Stepper  kit ,..SZ4.95    MSC-1  DC  motor  kit SZ4.95 

-^^  ^'CSMD  SMD-1  case, $14.95  CMSC  MSC-1  case $14.95 


ORDERS  CALL  1-800-4  HOBBY  KITS  (446-2295)  ORDERS  ONLY 
TECH/ORDER/INFO  (716)924-4560  FAX  (716)924-4555 
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TERMS  r  Sal  rsf  act  ion  guaraniaed.  Ejomine  for  10  days.  ir  not  pleasetJ  return  in  original  form 
for  refunrt.  Add  S4.95  ter  shipping,  handling  and  insurance.  For  foreign  orders  add  20%  (or 
surface  mail.  COD  (U.S  only)  add  S5  00.  Orders  under  S20  add  SS.OO  hfY  residents  add  7% 
sales  tajc  SO-day  parts  warranry  on  kii  parts.  1-year  parts  &  labor  warranTy  on  Wfrred  units. 


RAMSEY  ELECTRONICS,  IMC  793  CANNING  PARKWAY  VICTOR  NY  14564 


CIRCLE  34  ON  READER  SEVfCE  CARD 


Lehers 


Nomber  6  an  your  Fe&<fbBck  card 


BiU  Haddad  WD9HXH.  Talk 

about  pissing  contests!  fd  like  to 
do  jusi  ihai  to  many  of  your  Jeiier 
writers.  What's  this  crap  about 
agreeing  with  you  95%  of  ihe 
lime,  then  proceeding  lo  make 
feeble  attempLs  at  refuling  your 
staietnenis?  Also,  some  of  your 
readers  (AB6QR  is  a  good  ex- 
ample) ha%^e  a  habt!  of  miscon- 
struing what  they  ha%'e  read.  They 
miss  the  point  completely,  ihen 
ridicule  and  display  their  igno- 
rance attemptiog  to  disprove  plain 
ordinary^  faas.  I  have  reference  to 
my  letter  in  the  August  19W  is- 
sue and  a  really  dumb  rebuttal  in 
your  November  1994  issue. 

Biii  included  a  column  by 
Charlie  Reese  lauding  (he 
Duesberg  book,  Inventing  ihe 
AIDS  ViniSj/br  whidi  (hanks,  I 
caugin  ilie  same  eolamn  in  Con* 
servative  Chronicles,  which  has 
some  great  columns  by  Thomas 
Sowell,  Paul  Hatvey,  €(c.  The 
Duesberg  hook  seems  in  agree- 
mem  with  On  Dotigtass  in  his 
man^efous  Second  Opinion  mnvs- 
leuer  on  the  AIDS  deal.  Well 
whatever  the  truih,  the  Beck  gad- 
get seems  to  he  helping  to  solve 
the  problem,  as  are  the  Dr.  Comby 
and  some  other  appnuivhes,  much 
to  the  constermaion  of  the  AM  A, 
FDA,  NJH,  WHO,  and  AIDS  ac- 
tivi.vts.  all  of  whom  have  a  bimcb 
to  lose  if  a  simple  cure  is  found. 
Money  talks ...  Wayt^e 

Jim  Hynde  KA8DDZ. 
SheeeshI  I  can't  help  wondering 
if  we  are  ever  going  to  stop  wor- 
rying aboui  our  hobby  falling 
apart.  Why  arc  some  folks  so 
hung  up  over  our  hobby  remain- 
ing on  ibe  leading  edge  of  tech- 
nology, and  promoting  ii  to 
thousands  of  new  hams  each 
year?  I  got  into  this  hobby  be- 
cause 1  was  interested  in  short- 
wave radio  and  comniuntcatioas. 
not  because  someone  sold  me  on 
the  hobh>.  I  enjoy  it  and  recently 
joined  the  Northern  California 
QRP  club.  What  a  great  club!  No 
meetings,  no  minutes,  nu  one  ask- 
ing me  if  I  am  going  to  tielp  with 
the  parade  or  some  other  event.  A 
radio  club  that  makes  kits  for  the 


From  the  Ham  Shack 

me  tubers  to  build.  Doers!  1  have 
had  a  ball  showing  my  QRP  rigs 
lo  friends  and  generating  a  loi  of 
interest  in  the  hobby,  by  the  way. 
Meet  another  member  on  the  air 
and  you  have  got  yourself  a  QSO ! 

No,  I  do  nm  have  to  sell  my 
hobby  to  anyone.  They  are  either 
interested  or  not.  If  no  one  else 
ever  wants  to  learn  CW  or  pass 
an  electronics  test  to  get  a  license 
that's  OK  widi  me.  If  the  hobby 
mtist  die,  let  it  die  gracefully.  I  fail 
to  see  how  you  can  artificially 
keep  a  hobby  alive  by  stuffing  it 
do^Ti  the  throats  of  our  youth.  In 
the  March  issue  of  7i  a  reader 
wrote  '*Dynamjc  yoimg  (minded) 
peopie  need  to  join  the  stagnant 
clubs  and  get  involved."  Ha! 
What  on  earth  makes  you  think 
they  would  want  to  join  such  a 
club?  Lei*s  see  now,  how  could 
we  pitch  it?  'Hey  there  young 
high  school  kid.  I  want  to  intro- 
duce you  to  a  club  of  old  white 
cholesterol-laden  ham  radio  op- 
erators who  have  been  in  the 
hobby  for  30  years  and  don't  want 
to  do  anything.  Wanna  join  up?'' 
You  must  be  joking.  If  we're  not 
allraclive  to  the  youth  of  today 
then  think  about  how  you  can 
change  your  club  to  miike  it  at- 
tractive! Don't  ask  our  youth  to 
Join  to  add  "new  blood,"  make  the 
hobby  appealing  and  they  will 
come.  Wish  I  had  a  nickel  for  ev- 
ery enthusiastic  kid  who  got  into 
radio  but  was  turned  off  by  the 
incessant  babble  on  2m.  Two  op- 
tions: learn  to  talk  like  the  rest  of 
the  goons  or  be  an  outsider.  It's 
disgusting, 

I  laugh  every  time  !  hear  about 
a  club  doing  a  presentation  ai  a 
school  and  getting  no  interest.  I 
bet  those  kids  are  saying,  "Gee* 
if  this  hobby  is  so  great  and  won* 
derful  why  are  these  guys  here 
trying  to  sell  it  to  us?"'  1  do  it  by 
showing  the  QRP  rigs  I've  built 
and  showing  how  much  fun  it  is 
to  send  Morse  code  on  a  telegraph 
key,  1  get  much  more  attentioti 
with  thai  than  try  ing  to  show  the 
*'high-tech"  aspect  of  the  hobby. 
Try  and  convince  someone  on  the 
Internet  who  communicates  in  the 
"chat  mode"  with  friends  in 
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Europe  to  get  involved  in  packet 
radio,  hch  hch.  Or  show  my 
friends  who  carry  cell  phones  how 
neat  a  2m  phone  patch  is,  harhai'. 

So,  enough  about  staying  on 
the  leading  edge  of  technology. 
Why  not  jusi  have  some  fun  on 
the  air?  Build  a  radio!  TT^e  new 
ideas  and  technologies  will  be 
born  from  the  spirit  of  radio*  1 
may  be  wrong,  bul  I  can't  imag- 
ine thai  the  forefathers  of  our 
hobby  became  hams  because  they 
wanted  to  develop  a  new  mode 
called  SSB  or  FM,  1  think  they 
just  warned  to  have  fun. 

Fun  is  (he  key,  of  course.  Re- 
peaters are  fun,  at  least  at  first. 
Some  people  have  fun  doing  the 
same  thing  every  day  for  years, 
others  need  new  adventures  (o 
I  maintain  their  interest.  We  offer 
both.  I'm  a  '^been-ibere^  done- 
ihai"  kind  of  person,  so  /  iteed 
adventure  to  keep  my  excitement 
going.  Thtis  i  keep  getting  in- 
volved with  new  technologies. 
For  the  mtadvetiturous  we  have 
repeaters  and  75m  nets.  But  re- 
cnnting  is  important  if  we*  re  go^ 
ing  to  hold  billions  of  dollars 
worth  of  pithlic  property  for  our 
exclusive  use.  Congress  isn't 
spending  much  of  the  taxpayers' 
money  on  mainiaining  horse 
trails.  If  we  don  V  pnmde  some 
sort  ofpuhVic  service,  we're  gon- 
ers, and  all  those  wondcyfitl  ex- 
cuses we  had  for  the  amateur 
''sen'ice  "  back  50 years  a^o  have 
Just  about  dried  up  and  blown 
away.  Like  just  about  everything 
else,  we're  in  a  ''grow  or  die** 
situation,  so  I  suggest  we  sell 
QRP.  DXing,  satellites,  packet, 
and  so  on.  And  sell  hard  „ .  Wayne 

Paul  W.  Minor  AA0XG* 
Sometinies  ii  seems  like  all  you 

gel  from  the  media  is  news  about 
crime  and  evildoers.  But  there  is 
a  large  group  of  people  in  this 
world  who  are  quietly  active  in 
making  the  world  a  better  place. 
These  people  become  known  only 
10  the  extent  that  they  can  do  their 
function,  otherwise  they  want  to 
stay  in  the  background,  but  let's 
resist  that. 

"Elmer"  is  an  old  term  used  in 
amateur  radio  to  describe  a  per- 
son who  helps  new  amateurs  to 
get  licensed  and  off  to  a  good  start 
in  the  hobby.  We  need  to  encour- 
age and  recognize  these  great 


people,  so  1  propose  we  establish 
an  **Elmer  of  the  Year"  award. 

1  have  a  candidate  to  propose 
for  iliis  award  and  hope  that  oth- 
ers will  submit  Elmers  they  have 
known  so  we  can  give  them  the 
recognition  that  they  deserve. 

My  candidate  is  Ace  Hudson 
AA0VM*  He  is  a  good  example 
of  what  makes  ham  radio  and  the 
people  in  it  fun.  Ace  is  a  real  ham 
radio  salesman.  He  talks  to  just 
about  everybody  he  comes  in  con- 
tact with  about  it  in  barbershops* 
restaurants^  stores^anyplacc  he 
can  bring  up  the  subject. 

Ace  has  a  regular  parade  of 
people  coming  to  his  house  with 
old  radios  or  questions  about 
tests,  antennas,  etc.,  and  they  usu- 
ally leave  with  study  guides, 
handbooks,  repaired  equipment^ 
and  well  fed.  He  keeps  a  library 
of  study  guides,  code  tapes  and 
reference  books  to  loan.  Sadly, 
many  of  these  loaners  are  not  re- 
lumed, so  Ace  replaces  what  he 
can  with  his  limited  income. 

Ace  is  neurologically  handi- 
capped as  a  result  of  an  auto  ac- 
cident and  has  a  small  disability 
income.  Neverthefess*  he  has  got- 
icti  his  Extra  Class  Ucense  and  is 
a  volunteer  examiner  in  charge  of 
the  local  radio  cluhVs  monthly 
exams. 

Everybody  in  our  club  looks 
forward  to  Field  Day,  where  Ace 
cooks  a  wonderful  variety  of 
gourmet  foods  for  us.  People  like 
this  enrich  our  hobby  aiiJ  niLike  ii 
what  it  is.  Let's  hear  from  others 
out  there  about  their  Elmers, 

If  someone  will  design  a  nice 
certificate,  we  can  have  an  E!mer 
of  the  Month  ...  Wayne 

Michael  Farrar  VE3WMR 
You  and  many  others  complain 
that  No-Code  Techs  do  not  "up- 
grade," but  it  is  only  upgrading 
in  your  terms.  No-Code  Techs  see 
it  differently.  Wc  sec  the  CW  re- 
tjuiremeni  not  as  an  upgrade,  but 
as  a  backward  step  into  yesterday 
with  a  bunch  of  old-timers  who 
are  forcing  us  to  live  with  them 
in  the  past.  You  say  that  we  can't 
win  this  by  hassling  the  Torhs. 
Ridicule  won't  work  either.  But 
you  use  the  ultimate  ham  radio 
insult  by  referring  to  Techs  as  ex- 
CBers  (most  are  not  and  those  that 
are  wanted  lo  get  out  of  thai  ugly 
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%  and  then  keeping  it  poor,  potential  law- 
suits can  be  avoided.  The  NFCC  would  be 
valuable  as  a  reson  for  those  unhappy  over 
some  coordinating  practices.  While  most 
groups  are  honest  and  fair,  there  mc  a  few 
whose  scrupulousness  could  stand  some  in- 
vestigation. Some  people  just  can't  handle 
power  honestly. 

The  main  benefit  to  the  ARRL  of  provid- 
ing assistance  would  be  an  inside  track  on  re* 
peater  frequencies  for  their  Repeater  Direc- 
tory, which  might  help  the  publication  be 
more  accurate  and  up-to-date. 

Adventure  I 

in  my  talks  at  educational  and  science 
conferences  I  stress  the  importance  of 
amateur  radio  as  a  hobby  entry  into  the  high- 
tech  world.  I  point  out  that  ham  radio 
offers  plenty  of  adventure,  as  well  as  a  sugar- 
coated  learning  experience. 

When  the  Mohawk  Amateur  Radio  Club 
newsletter  published  a  list  of  famous  radio 
amateurs  (reprinted  from  The  Canadian 
Amateur),  naturally  I  couldn*t  help  btit  go 
down  the  list  and  see  how  many  I  knew  per- 
sonally, or  at  least  had  met.  And  that  got  me 
to  thinking  about  the  adventure  side  of  ama- 
teur radio,  for  it  was  through  amateur  radio 
that  1  got  to  know  20  of  these  famous  hams. 

Father  Moran  9N1MM  led  the  list.  1  first 
met  him  when  J  vtsiied  Nepal  in  1966,  where 
he  put  me  up  at  his  boys'  school,  and  gave 
me  a  wonderful  tour  of  the  Katmandu  area. 
We  kept  in  touch  after  that,  A  few  years  ago, 
we  met  again  in  Singapore,  and  then  again  in 
Bangkok,  where  I  gave  a  talk  at  the  Seanet 
conference. 

Next  on  the  list  was  His  Majesty  King 
Hussein  JYl,  whom  1  visited  and  spent  two 
weeks  operating  JYl  from  the  Royal  Palace. 
Talk  about  an  adventure !  1  had  dinner  with 
him  and  his  family,  and  helped  introduce 
amateur  radio  into  Jordanian  schools. 

Then  came  Jean  Shepherd  K20RS,  the  fa- 
mous talk  show  humorist  and  later  writer  and 
film  writer.  Jean  and  T  were  good  friends.  1 
even  taught  him  to  water-ski  on  Jamaica  Bay 
with  my  Chris  Craft  Express  Cruiser. 

1  won't  go  down  the  whole  list-  That 
would  expand  this  into  another  of  my  book- 
lets. My  trip  around  the  world  with  Bill 
Leonard  W2SKE  could  fill  a  hundred  pages 
alone.  My  point  is  that  all  of  these  adven- 
tures came  as  a  result  of  my  interest  in  ama- 
teur radio,  and  I  haven't  done  one  single 
thing  thai  any  other  ham  couldn't  have  done. 
Or  that  any  newcomer  can't  do. 

It  does  mean  my  being  adventurous  rather 
than  spending  all  my  ham  days  making  rub- 
ber-stamp contacts  or  checking  in  with  the 
same  small  group  every  night  for  the  rest  of 
my  life.  Perhaps  it*s  this  same  spirit  that  has 
triggered  ray  entrepreneurial  adventures. 

My  visit  with  Father  Moran  came  about 
through  my  talking  with  Robbie  5Z4ERR  in 
Nairobi  many  times  on  20m.  He  talked  me 
into  coming  over  to  visit.  So  I  read  a  book  on 


how  to  go  on  an  African  hunting  safari  for 
$690  by  George  Christian  Hener  and  talked 
two  other  hams  into  going  on  the  trip  with 
me.  Well,  as  long  as  1  was  going  that  far,  I 
found  that  it  didn't  cost  much  more  to  keep 
on  going  around  the  world,  so  my  safari 
stretched  on  to  my  visiting  hams  in  around 
23  more  countries:  Nepal,  Burma,  Ethiopia, 
Syria,  Iraq,  Iran  (where  I  openiled  from  the 
American  Embassy),  and  so  on. 

Imagine  the  excitement  of  working  your 
home  station  from  Damascus  (YKIAA), 
Nepal,  Afghanistan  (YAiNSD),  and  even  on 
75m  from  VK3ATN!  Doing  the  kava  cer- 
emony with  a  village  chief  in  a  native  hut  on 
Fiji  (VR2FD),  zipping  around  American  Sa- 
moa on  a  scooter,  and  flying  all  around  New 
Caledonia  with  another  ham  in  his  plane. 

Closer  to  home,  Tve  had  a  ball  mountain- 
topping  on  2m  from  the  highest  mountains  in 
Massachusetts,  New  Hampshire,  and  Ver- 
mont, working  amazing  distances  from  air- 
planes on  2m,  and  dawking  a  10  GHz  trans- 
ceiver and  dish  to  the  top  of  Mt.  Monadnock 
to  work  seven  stales  on  that  band. 

How  about  working  moonbounce  haras  all 
around  the  world  from  the  big  dish  at 
Arecibo? 

If  you  haven't  been  having  adventures  in 
amateur  radio,  that*s  100%  your  doing.  Or, 
lack  of  doing.  The  adventure  is  there,  just 
waiting  for  you.  The  opportunities  are  there 
at  every  turn,  pounding  away  at  the  door. 
Take  out  your  earplugs  and  have  some  fun 
that  you'll  never  forget.  I  still  talk  about  the 
75m  round  lable  I  tried  to  break  into  from 
Western  Samoa  {5W1AZ),  but  they  said  my 
signal  wasn't  strong  enough  so  not  to  bother 
them.  And  my  slow-scan  operation  from 
JY8AA  and  KC4DX  (Navassa). 

Have  some  adventure  via  amateur  radio 
and  then  talk  it  up  at  your  local  schools.  Get 
kids  interested.  Elmer  And  I  want  to  see 
some  hint  in  the  club  newsletters  that  some- 
one is  making  an  effort  to  attract  youngsters. 

Also,  newsletter  editors,  how  about  get- 
ting  your  fellow  club  members  to  write  about 
their  adventures  in  amateur  radio?  Thou- 
sands of  hams  have  had  wonderful  adven- 
tures. Like  when  1  went  to  Yugoslavia  to  help 
a  fellow  ham  and  his  wife  emigrate  to 
America.  Or  when  I  "smuggled"  hundreds  of 
the  latest  transistors  into  Austria,  Hungary, 
and  some  other  European  countries  so  the 
hams  could  build  things.  Or  when  1  brought 
treasured  American  toilet  paper  to  Bill  Orr 
W6SAI,  who  was  summering  near  Monaco 

on  Ihe  Riviera. 

There  are  plenty  of  fascinating  and  fa- 
mous  people  to  meet  through  the  hobby,  but 
you  have  to  make  an  effort. 

Now,  what's  the  most  exciting  ham 
adventure  you've  had  so  far? 

Adventure  II 

We  have  three  main  sales  points  when  it 
comes  to  selling  our  hobby  to  youngsters.  I 
do  hope  you  aren't  in  disagreement  with  me 
about  our  needing  to  recruit  youngsters.  In 
the  late  1940s  and  1950s  80%  of  our  new 
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DXer  of  the  Year  Nominations 

The  New  Orleans  Internationat  DX  Convention 
is  sofieiting  nominations  for  the  DXer  of  the  year 
award,  to  be  presented  at  the  1 996  convention 
Aug.  30-31.  The  recipient  last  year  was  Vince 
Thompson  K5VT.  All  nominations  received  will 
be  confidential  and  will  be  given  equal  treat- 
ment by  the  review  committee.  Send  a  letter 
describing  yo  jr  candidate  and  your  reasons  for 
the  nomination  to  Michael  Mayer  W5ZPA,  5836 
Marcia  Ave.,  New  Orleans  LA  70124;  FAX  504- 
524-2129.  From  The  DX  Bulletin. 

FCC  Commissioner 
Quello  Issues  Statement 
on  Band  Allocation 

Introduction 

1 .  By  this  action,  the  Commission  addresses 

the  Petition  for  Reconsideration  (Petition)  of  the 
Report  and  Order  in  this  proceeding  filed  by 
Fred  Daniel  d/b/a  Orion  Telecom  (Orion).  Spe- 
cifically, we  affirm  our  allocation  of  the  219-220 
MHz  band  to  the  Amateur  Radio  Service  on  a 
secondary  basis.  We  also  maintain  our  regula- 
tions concerning  the  notification  distance  be- 
tween Automated  Maritime  Telecommunications 
Systems  (AMTS)  and  amateur  radio  operatfons, 
the  exclusion  distance  between  AMTS  and 
amateur  operations,  and  the  type  of  equipment 
permitted  in  this  band.  However,  we  are  amend- 
ing our  amateur  rules  to  reflect  the  frequency 
upon  which  the  AMTS  stations  operate.  Finally^ 
we  are  also  taking  this  opportunity  to  update 
and  correct  the  Table  of  Frequency  Allocations 
as  a  purely  ministerial  matter. 

BaokgroLirrd 

2.  The  216-218  MHz  and  219-220  MHz  fre- 
quency bands  are  currently  allocated  on  a  pri- 
mary basEs  to  the  Maritime  Mobile  Service  for 
AMTS.  In  the  Report  and  Order,  we  allocated 
the  219-220  MHz  band  on  a  secondary  basis 
to  the  Amateur  Radio  Service  for  the  provcsion 
of  point-to-point  ftxed  digital  message  forward- 
ing systems,  including  intercity  packet  back- 
bone networks.  We  found  that  this  allocation 
will  serve  the  public  interest  by:  1)  relieving 
congestion  that  exists  in  the  222-225  MHz  band 
in  certain  geographic  areas;  2)  encouraging  the 
development  and  implementation  of  regional 
and/or  nationwide  digital  message  forwarding 
system  networks  that  can  be  used  for  emer- 
gency and  national  defense  communications 
purposes;  3)  facilitating  connection  of  local 
packet  nodes  to  form  such  regional  and  nation* 
wide  networks;  and  4)  providing  spectrum  for 
exploration  of  new  technology  related  to  these 
purposes. 

Submitted  by  Klaus  Spies  from  PACKET 
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Spread  Spectrum  Comment 


The  Tucson  Amateur  Packet  Radio  Corporation 
('TAPR')  submits  the  following  reply  comments 
regarding  the  Petition  for  Rulemaking  (the  'Pe- 
tition") filed  by  the  American  Radio  Relay 
League  (''ARRL"),  which  proposed  certain 
changes  in  the  rules  governing  spread  spec- 
trum operation  in  the  Amateur  Radio  Service 
("ARS"). 

I.  Permitting  more  widespread  spread  spec- 
trurr)  operation  in  the  ARS  wouEd  serve  tfie 
public  Interest. 

A  number  of  the  comments  recognized  the  ben- 
efits that  could  be  provided  by  more  widespread 
use  of  spread  spectrum  lechnotogies  in  the  ARS. 
In  addition  to  those  that  would  accrue  to  ARS  op- 
erators, as  described  in  the  Petition,  increased  use 
of  spread  spectrum  in  the  ARS  would  contribute 
to  the  overall  development  of  spread  spectrum 
communications  and,  as  a  result,  would  provide 
benefits  indirectly  to  commercial  users  as  well. 

Expanded  use  of  spread  spectrum  in  the  ARS 
also  would  further  the  Commission's  objective  of 
promoting  efficient  spectrum  use.  At  the  FCC's 
March  5, 1996  en  danc hearing  on  spectrun]  policy^ 
Paul  Barens,  the  "father"  of  one  of  the  technolo- 
gies  that  forms  the  basis  of  the  Internet,  made  the 
following  statement: 

"What  do  we  see  today  if  we  tune  a  spectrum 
analyzer  or  a  radio  receiver  across  most  of  the 
scarce  spectrum  bands?  Mostly  nothing,  Dead  air, 
This  strongly  suggests  that  most  of  our  limited 
spectrum  space  is  not  being  fully  utilized  and  is 
going  to  waste.  Specifically,  with  digital  technol- 
ogy, spectrum  bands  can  be  more  efficfently 
packed  without  interfering  with  existing  services.' 

By  increasing  the  ability  of  ARS  operators  to 
use  spread  spectrum  technologies,  the  Commis- 
sion would  enhance  their  ability  to  use  digital  tech- 
nologies to  enhance  spectrum  efficiency,  as 
recommended  in  the  above  passage.  In  turn,  the 
Commission  also  would  make  it  possible  for  the 
ARS  to  better  accommodate  the  many  new  users 
seeking  to  use  ARS  bands,  which  are  already  con- 
gested due  to  the  widespread  use.  of  non-digital 
equipment. 

Although  spread  spectrum  is  not  a  panacea,  it 
offers  the  promise  of  increased  spectrum  effi- 
ciency, reduced  interference,  and  improved  com- 
munication performance  without  adversely 
affecting  other  spectrum  users.  As  a  result,  the 
Commission's  rules  governing  spread  spectrum 
operation  should  be  modified  to  enable  these  tech- 
nologfes  to  flourish  within  the  amateur  service 
community. 

IL  Expanded  spread  spectrum  operations 
will  not  adversely  affect  other  ARS  opera- 
tions. 

Several  repeater  coordinating  organizations, 
who  are  responsible  for  the  coordination  of 


repeater  operations  in  their  regional  areas  of 
activity,  filed  comments  opposing  the  Petition. 
These  entities  generally  alleged  that  adoption 
of  ARRLs  proposals  would  cause  widespread 
interference  to,  and  disruption  of,  existing 
operations. 

The  fears  and  concerns  expressed  in  these 
comments  defy  the  proven  ability  of  properly 
designed  and  implemented  spread  spectrum 
systems  to  operate  in  harmony  with  other  spec- 
trum users,  are  based  upon  "worst -case"  sce- 
narios, and  reflect  a  desire  to  maintain  the 
status  quo  even  at  the  cost  of  stifling  new  tech- 
nologies and  services.  As  a  result,  they  should 
not  be  permitted  to  prevent  the  development 
of  spread  spectrum  In  the  ARS. 

First,  as  discussed  by  Robert  Buaas,  claims 
that  spread  spectrum  operation  wilt  raise  the 
noise  floor  ignore  the  fact  that  few  real  systems 
operate  near  it,  and  those  that  do  would  profit 
from  applying  spread  spectrum  technology. 

Second,  in  the  ten  years  since  the  Commis- 
sion first  allowed  limited  spread  spectrum  op- 
eration in  the  ARS,  a  great  deal  of  work  has 
been  done  to  address  concerns  that  more  flex- 
ible spread  spectrum  operation  would  adversely 
affect  other  types  of  ARS  operations.  In  par- 
ticular, the  1991  Buaas  spread  spectrum  STA 
has  made  it  possible  for  experimenters  to 
engage  in  widespread  use  of  spread  spectrum 
technologies  in  the  amateur  band  allocations 
below  450  MHz.  Notably,  operation  under  the 
existing  spread  spectrum  rules  and  experim 
entation  under  the  spread  spectrum  STA  have 
not  generated  substantiated  claims  of 
objectionable  interference. 

Finally,  the  successful  operation  of  Part  15 
spread  spectrum  systems  provide  substantial 
evidence  of  the  ability  of  these  devices  to  co- 
exist with  other  users,  Today,  millions  of  spread 
spectrum  devices  operating  under  Section 
15.247  of  the  Commission's  rules  are  being 
used  to  support  end-user  solutions  in  areas 
such  as  cordless  phones,  location  monitoring 
devices,  and  local  and  metropolitan-area  net- 
working. These  devices  have  been  deployed 
across  the  United  States  without  any  local  co- 
ordination and  without  any  licensing  by  the 
Commission.  Yet  despite  this  flexibility  and  ex- 
tensive use,  spread  spectrum  Part  15  devices 
have  almost  universally  operated  without  caus- 
ing objectionable  interference  to  other  Part  15 
devices  or  to  others  operating  in  shared  spec- 
trum. This  success  story  provides  ample  proof 
that  when  spread  spectrum  devices  are  prop- 
erly designed,  manufactured,  and  deployed, 
they  can  coexist  successfully  with  many  diverse 
applications  and,  in  addition,  can  facilitate  fre- 
quency reuse. 

In  light  of  this  history  of  successful,  non-In- 
terfering operation,  the  Commission  should  not 
permit  unsubstantiated  claims  of  potential  in- 
terference to  thwart  the  introduction  and  use 
of  new  spread  spectrum  technologies  in  the 
ARS. 

ML  Section  97.119(B)(5)  of  the  rules  should 
be  deleted^  as  suggested  by  NCS, 

TAPR  supports  the  suggestion  made  by  the 
lyianagerof  the  National  Communications  Sys- 
tern  ("NCS")  to  delete  Part  97.119  (b)(5),  which 


deals  with  the  requirement  for  CW  identifica- 
tion. TAPR  agrees  that  no  currently  available 
commercial  equipment  implements  such  a  func- 
tion, and  that  deletion  of  this  requirement  will 
act  to  speed  the  rapid  adoption  of  this 
equipment  into  use  in  the  ARS. 

Conclusion: 

TAPR  congrllulates  the  ARRL  for  its  for- 
ward-looking proposal  to  liberalize  the  spread 
spectrum  rules  in  the  ARS.  ARRUs  proposal,  if 
adopted^  could  provide  a  variety  of  benefits  to 
both  members  of  the  amateur  service  commu- 
nity and  to  the  wider  public. 

Proposals  to  modify  the  status  quo  often  gen- 
erate opposition  by  those  who  are  adequately 
served  by  it.  Like  the  turmoil  that  occurred  in 
the  ARS  during  the  transition  from  AM  to  SSB, 
the  growing  use  of  spread  spectrum  in  the  ser- 
vice will  not  be  without  incidents  of  disagree- 
ment and  misunderstanding.  For  this  reason, 
TAPR  intends  to  use  its  resources  during  the 
rule  making  process  to  educate  the  ARS  com- 
munity on  the  theory,  application,  and  practice 
of  spread  spectrum  technology. 

Yet,  while  fear  and  opposition  are  under- 
standabid,  they  should  not  be  permitted  to  stifle 
new  developments.  In  light  of  spread 
spectrum's  strong  track  record  and  proven  ben- 
efits, unsubstantiated  claims  of  potential  inter- 
ference should  be  discounted  and  the 
Commission  should  act  promptly  to  issue  a 
Notice  of  Proposed  Rulemaking  proposing  to 
implement  the  changes  sought  by  ARRL,  modi- 
fied as  discussed  in  TAPR's  earlier  comments. 

TAPR  believes  that  a  program  of  continuing 
education  of  the  ARS  community  on  the  merits 
and  benefits  of  spread  spectrum  technology 
coupled  with  a  wider  use  and  deployment  of 
equipment  by  amateurs  in  various  applications, 
will  go  a  long  way  towards  resolving  the  con- 
cerns of  many  of  those  who  have  filed  in  oppo- 
sition. TAPR  intends  to  use  its  resources  to 
perform  this  function  and  service  for  the  ama- 
teur radio  community  in  much  the  same  fash- 
ion that  it  helped  start  the  packet  radio 
revolution  in  the  ARS  durtng  the  mid-1 900s. 

Respectfully  submitted,  the  Tucson  Amateur 
Packet  Radio  Corporation. 


Touring  and  Tuning 


From,  December  1995  to  February  1996,  my  wife 
and  I  toured  the  southwestern  United  States.  Ouf 
RV  has  a  little  50-watt  ham  rig  with  a  whip  an- 
tenna on  the  rear  bumper  During  that  trip,  I  tuned 
each  of  the  HP  bands  at  various  times  of  the  day 
to  see  just  what  activity  was  there. 

I  was  amazed  at  how  much  was  going  on  as  I 
tuned  from  160-10  meters.  In  almost  every  band 
and  in  almost  every  check  there  were  more  QSOs 
on  CW  than  any  other  mode*  The  second  highest 
usage  was  SSB,  then  various  forms  of  digital  com- 
munication, and  las!  was  AM  voice.  In  that,  the  10 
meter  band  was  most  times  dead.  I  did  not  hear 
any  FM  stations  and  only  a  very  few  160  meters 
stations. 

Who  uses  the  HP  bands?  I  found  a  good 
cross-section  of  ham  radio.  Daytime  operation 


during  weekdays  was  mostly  older  operators— 
mostly  men  of  60  and  over.  However,  \n  this 
group,  I  found  a  number  of  lady  hams 
operating  CW,  and  a  few  on  voice  modes. 

About  sundown,  the  bands  make  a  shift  to 
the  younger  working  people  who  now  have  a 
chance  to  enjoy  our  fine  hobby.  As  we  went  into 
early  nighttime,  more  and  more  younger  opera- 
tors filled  the  bands  on  all  modes.  Higher  bands 
faded  out  many  nights  and  the  "good"  bands 
became  more  active.  The  CW  bands  became 
very  crowded  at  night. 

On  many  weekends,  the  bands  were  flNed 
with  contest  operators,  with  the  CW  bands  be- 
ing most  active  (CW  takes  the  prize  for  the  most 
activity  per  kHz  of  space  during  a  contest  while 
late  nights  and  early  morning  are  the  prime  time 
for  the  DXers). 

What  do  hams  talk  about?  Those  ot  my  age 
talk  about  health  problems,  economic  stress 
among  the  elderly,  children,  grandchildren,  ra* 
dio  in  the  old  days,  and  conditions  of  commu- 
nity and  government.  Younger  hams  tatk  about 
computers,  new  radio  gear,  their  antennas,  and 
operating  power.  The  youth  of  our  ham  com- 
munity are  not  frequently  heard  on  the  HF 
bands  except  is  for  the  Novice-Technician  CW 
band. 

I  found  message  nets  on  many  of  the  HF 
bands.  The  CW  nets  pass  messages  rather 
qutckty.  This  appears  to  be  the  result  of  expe- 
rienced operators  and  many  coded  messages. 
Voice  messages  often  have  reception  prob- 
femSf  with  phonetics  slowing  down  the  process. 

DX  pileups  try  the  patience  of  most  opera- 
tors and  lead  to  ugly  remarks  by  a  few,  bring- 
ing shame  to  our  hobby.  This  was  the  case  on 
75  meters,  and  to  a  lesser  extent  on  40  and  20 
meters.  Clean  speech  and  courtesy  are  gener- 
ally found  throughout  the  CW  bands,  with  few 
exceptions, 

I  did  not  have  equipment  to  copy  the  digital 
signals.  They  were  a  small  portion  of  the  sta- 
tions heard  at  any  point  in  time-  Avery  few  digi- 
tal stations  were  heard  out  of  the  generally 
accepted  band  plan.  Likewise  some  CW  sta- 
tions were  found  outside  of  the  band  plan.  How- 
ever,  in  each  case  these  things  were  not  a 
serious  problem. 

What  conclusion  did  I  draw?  Thousands  of 
hams  are  busy  expanding  our  hobby  and  our 
technology.  Just  a  few  darken  our  colors.  Let's 
all  work  to  enjoy,  extend,  and  cleanse  our  won- 
derful hobby...  de  "Old  Huck"  Huckabee  AA5BU, 
(Lifted  from  AARC/OvBf-  Austin  Amateur 
Radio  Clubs  Bulletin.) 


Badger  State  Hams  Pitch  in 

The  north -central  Wisconsin  village  of  Weyauwega 
got  an  early  and  most  unwelcome  wake-up  call 
on  March  4, 1996  when,  at  about  5:45  AM^  a  Wis- 
consin Central  Ltd.  freight  train  en  route  to  Neenah 
from  Stevens  Point  derailed  on  the  north  edge  of 
the  village.  Thirty-four  cars  left  the  tracks,  U  or 
1 5  of  whjch  were  pressurized  tank  cars  filled  with 
liquid  propane.  Six  of  those  cars  began  burning. 
Emergency  officials  decided  to  take  no 
chances;  all  1,700+  residents  were  evacuated 

Continued  to  page  33 


Pocket  Morse 
Code  Trainer 

Learn  Code  Faster  &  Easier 
Better  ttrar)  code  tapes 
Take  it  anywhtere  to  practice 
Ugfit  weigtit  &  compact 

The  Deluxe  Pocket 
Morse  Code  Trainer 

^SBlectoble  code 
rates  from  3  \^m 
to  33  wpai 

*  Ptays  standard  or 
Famsworth 

*  Size  r  X  3£"  X  2.4' 

*  Runs  40  hrs  on 
one  9  V  battery 

1>  Plays  continuous  trt^h  mitdditi  code 

(Selectable  letter  groups,  ie  A-Z,  0-9,  &  more) 
2)  Preprogramed  random  character  playing 
1)  Fnteractive  training  (ExcencTit  for  beginners) 

4)  Continioii^  newly  generated  QSO 

(1  million  difTerent  QSO  like  the  General  exam) 

5)  Preprogamed  Q^O  to  check  accuracy 

6)  Continuous  random  words  Playing 

The  Ultimate  Pocket 
Morse  Code  Trainer 

li:  has  ail  the  above  features  plus 

1 )  A  16  character  LCD  display  which  allows 
you  to  check  yourse if  during  or  after  a  QSO 

2)  Internal  amplified  speaker. 

3)  Selectable  random  character  playing.  (Selec! 
which  character  or  numl:>ers  to  practice) 

Call  2 14-350-0888  Price  $99  00 

A<Jd  2,50  for  o  mono  ea  piece  St  a.30  fOr  a  st)@rao  fieQd  3^i 
MsQp'MC  Qccepfed    Ack1$6.00S/H  +8.25%Tx     j 

Coa^iita  AuAmd  Teclmdiogy;  40«S  LJndbefg  Dr.  Dallas.  Tx  75244^ 


dill!       , 


CIRCLE  276  ON  READER  SERVICE  CARD 


World's  best  ham 
weather  station 
-  only  $379 

others  from  $179 
New  Model  2000: 

Helps  you  alert  others  to 

weather  extremes  via  A.P.R.S, 
or  on  SKY\^ARN  and  A.R.E.S, 

networks.  Features  accurate: 
barometric  pressure  •  3-hr. 
pressure  change  •  indoor/out- 
door humidily'''  *  dew  poini'*' 

•  wind  speed/ 
direction  •  in- 
door and  out- 
door tempera- 
ture •  wind 
chill  tempera- 
ture •  rainfall*. 
Instant 


7S^*^  ^^^" 


access  to:  •  current  values  •  today *s  highs  and 
lows  •  yesterday's  highs  and  lows»  long  term 
highs  and  lows  •  time/date  for  all  highs/lows 
•  rain  totals*  for  today,  yesterday  and  long  term 
•akrms  •  4-mode  serial  port,  and  more. 

Patented  design  makes  this  complete 
weather  monitoring  system  easy  to  install  and 
simple  to  use.  Informative,  educational  and  fun. 
The  IJLTl METER  2000  is  a  great  value,  too- 
only  $379  +  shipping.  (* Optional  sensors  add'L) 

Call  or  write  for  free  brochures, 

1-800-USA-PEET 

or  908-531-4615     FAX:  908-517-0669 
PERT  BROS  COMPANY 

L308-6077  Ddrii  Ave.,  Ocean,  NJ  07712 

^Our  20th  Year  ©  1996  Peet  Bros.  Co. 
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Number  tO  on  four  Feedbitck  card 


Ham  Shack  Test  Equipment 

What  you  really  need,  based  on  the  author's  47  years  of  experience. 


J.  Frank  Bmmbaugh  KB4ZGC 

RO:  Box  30.  c/o  Defendini 

Salinas  PR  00751-0030 


Evciy  luuii  shack,  no  mailer  how 
simple  and  inexpensive,  or  com 
plex  and  cosUy,  needs  a  certain 
amouni  of  lesl  equipment.  Mexisun^menls 
mast  be  made  Irom  lime  \o  Unie,  Addilion- 
ally.  somelimes  signals  and  voliagcs  need  to 
be  geiKraiixl 

The  average  ham  dti^  not  have  an  unlimiled 
Njdget,  so  he  or  she  ciinnot  load  up  on  com- 
mercial icsl  near  nK>st  of  which  is  nilher  ex- 
pensive.  However*  sonae  coninieaial  le&L 
equipmeni  along  with  some  simple  home 
brew  gear,  in  the  proper  mix,  wiU  be  cost 
elTectjve  ^id  make  every  necessary  job 
possible  arKi  easy  to  accomplish. 

Digital  multimeter 

The  digital  muliimeler  (DMM)  is  probably 
die  most-used  item  of  lest  et]uipmeni  in  tlie 
shack.  Alihoueh  a  few  are  available  in  kit 
tbniL  they  do  mil  have  all  the  usual  capahili- 
ties  of  a  lull-featured  DMM.  nor  arc  ilicy  very 
easy  to  cnnsinia  unless  you  have  lots  of  ex- 
perience in  close  soldering  on  printed  ciiruit 
boaitls.  Their  ft  ire,  1  recomn^nd  purchasing  a 
commeaial  meio: 

AltlTi)ugh  prices  range  frDm  alxiui  $20  to 
sevoal  hundred  ctollars,  it  is  possible  to  pur= 
chase  a  hill-function  DMM  ftir  ahuji  S«y- 
$80.  By  "luO-tunction"  I  mean  that  the  meter 
has  the  ability  to  mcasun:  ( full-scale)  AC  and 
DC  volLs  from  200  mV  to  750  or  1  m)  V,  and 
AC  iuid  DC  cument  from  20  mA  to  1 0  (X, 
pfelerably,  20  amperes.  Resistance  should 
cover  2(X1  ohms  to  20  megohms  or  more.  Tlic 
DMM  should  measure  capacitance  from  2  nF 
(0.002  jiF)  to  1 00  ixF  or  more.  Transisior  DC 
beta  (li^.g)  should  tilso  be  included.  Most  lull- 
function  DMMn  measure  from  0  tt)  1  XMl 

Some  DMMs  costing  less  dian  SitX)  will 
also  measunc  frequency,  usually  to  20  kHz, 
and  Sim%:  as  high  as  a  few  hundn^  kHz  or 
e\  en  1  or  2  MHz,  However,  they  usually  te- 
quiie  a  relatively  high  signal  level  and  with 
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liie  usual  3  1  /2-digit  readout  it  is  impossible  to 
pinpoint  a  fra]ucr!cy  higher  than  9.999  kHz. 

A  few  DMMs  in  tlie  uiider-$ipO  pice 
ranee  will  also  measure  inductance.  How- 
ever,  the  lowest  range  is  usually  about  2  mH 
full  scale.  Hams  usuallv  need  to  measunc 
much  smaller  inductances  in  ttie  jiH  range,  so 
this  capabilit)  will  be  of  limited,  if  any,  value 
to  most  especially  if  this  Jeaiuie  inc^ieases  the 
price  of  the  meter,  | 

Almost  all  DMMs  have  a  switch  position 
forcootiDiitty.  with  an  audible  'tieep'*  indicar 
lion.  Bersonally,  I  use  the  lowest  ohms  scale 
and  slance  at  the  readout 

All  DMMs  include  a  switch  position  to 
check  diodes.  Some  work;  some  don't.  Those 
that  do  work  pn>vidc  nterely  a  go/no  go  indi* 
cation.  They  will  dilTcrcnliale  between  open 
and  shon  diodes,  and  funclioning  ones,  but 
will  not  provide  any  indicati<in  of  foi'ward 
and  reverse  resistance,  important  characteris- 
tics of  all  diodes  in  miiny  circuits.  Attempting 
to  measure  diode  resistances  on  the  ohms 
ranges  does  not  work.  The  vollaee  available 
at  the  test  prods,  usually  less  than  1  volt,  is  in- 
suEBcient  to  Was  the  ditxle  into  ranductjon. 

Analog  multimeter  (VOM) 

A  small  pcxkct-sized  analog  multimeter 
which  measure  AC  and  DC  volts,  DC  cur- 
Eent,  and  ohms  will  be  necessary  when  mea- 
suring  forwaal  and  leverse  resistance  of 
diodes  in  order  to  nuiich  them.  It  \\  ill  also  be 
needed  for  monitoring  voltage  cr  current  for  a 
dip  or  a  pciik  white  adjusting  other  etjuip- 
ment,  such  as  aligning  or  peaking  tuned  cir- 
cuits in  a  receiver  or  transmitter,  etc. 

This  tyjx;  of  meter  does  not  have  to  have  a 
high  input  imix\kince  nor  lie  particularly  ac- 
curate-most such  meters  have  an  accuracy 
of  onlv  2%  or  3%  of  full  scale.  A  multimeter 
with  1,000  or  2,000  ohms  per  volt 
sensitivity  will  be  satisfactory.  It  will  also  be 
inexpensive.  Buy  one. 


Duuitiiy  load 

Alihou<ih  50  ohm  dummv  kiiids  for  low 

4_.-  «■ 

power  levels  can  be  lionie-brewed  using  an 
^impriatc  numbo"  and  values  of  2  wan  car- 
bon a)mposil]on  or  film  (rK>nHnduciive)  re- 
s^tois  (this  is  recommended  if  you  operate 
only  low  power  tiecause  it  is  cheap},  many 
different  manufacturers  offer  accurate  non-in- 
ductive dummy  loads  capable  of  liandling 
different  power  levels  up  li>  the  legal  maxi- 
mum and  higher.  Prio^  varv'  fttMti  ahtxut  S30 
(MH-26nB.  50  wans  for  three  minuics,  300 
walls  for  30  seconds)  to  much  mope  expen- 
sive load  resistors  mounted  in  giJIon  paint 
buckets  tldl  of  oil.  Choose  one  which  wiU 
handle  Uie  power  you  are  using,  or  pkm  to  use 
once  you  get  thai  amplifier  you  have  your  eye 
on. 

Croj^s-needle  SWR  power  meter 

An  aocutate  cross-needle  SWR  pt)wer 
meter  rated  for  your  output  power  or  some- 
w liat  higher,  connected  between  your  rig  and 
antenna  tuner,  win  enable  tuning  for  maxi- 
mum power  output  simultaneous  wiOi  low^t 
SWR  These  m^os  anc  available  rmm  MET. 
Dai  v^^a  and  crtber  soiances,  in  various  pov\  er 
and  fnx]uency  ratings.  Some  awer  just  HF 
through  30  MHz,  while  other  HI^"  meter*  in- 
clude coverage  of  tte  6  meter  band.  Others 
are  available  for  VHF  and  UHF  IMccs  start  at 
about  S40  (MH-860, 30  and  300  watt  ranges, 
160  through  6  meters)  and  inciease  from 
there. 

You  can  also  home-bi'ew  SWR  and  power 
meters  for  HE  though  you  must  use  two 
sepiu'atc  metei^,  or  switch  a  single  meter 
Ixiween  forward  and  reflected  power.  There 
aa'  some  exceUent  designs  in  WlFB's  De- 
sign Notebook  and  other  publications.  Also 
check  the  back  issues  of  ihe  various  hiuii 
magazine. 

Continued  on  page  82 


MFJ-989C  3  KW  Antenna  Tuner 

More  hams  use  MFJ-989s  than  any  other  3KW  tuner  in  the  world! 
Why?  . . .  Because  MFJ  uses  super  heavy  duty  components  to  make 
the  world's  finest  3  KW  antenna  tuner  ..^^^^^^ 

In  Stock  at  ham  dealers  everywhere ! 
Call  your  dealer  for  your  best  price 


MFJ-989C 

•  New  for  1996  -  MFJ  AirCore™  Roller  Inductor 

•  Super  Heavy  Duty  Components  •  Made  in  US. A, 

•  Handles  3000W  PEP  SSB 
•peak/average  Cross- Needle  SWR/Wattmeter 

Antenna  Selector  •  Balun  •  Built-in  Dummy  Load 


^Antenna  ^eiecxor  *  iiatun  *  ifuiti-in  uummy  Ltoaa         ^^r\  h-  ■^igiiiBrtrt'^***'^^^^ 

More  hams  use  MFJ-989s  than  any  other  3  KWtunerl 


MFJ  uses  super  heavy  duty  roller 
inductor^  variable  capacitors^  antenna 
switch  and  balun  to  build  the  w&rld^s 

most  popular  3  KW  antenna  tuner. 

The  rugged  MFJ-989C  handles  3 
KWPEP  SSB  and  covers  L8  to  30  MHz, 
including  all  MARS  and  WARC  bands. 

MFJ's  new  1996  AirCore''*  Roller 
Inductor,  three-digit  turns  counter  and 


MasshrB  Tkaitsmiitiiig  Cofiaciton  Sleek  and  Compact 

Look  inside  * .  *  yoiril  see  two  super  heavy         The  compact  MFJ-989C  slides  right  into 

duty  transmitting  variable  capacitors  that  can  your  operating  position  —  you'll  hardly  know 

handle  6000  volts.  Extra  wide  (0,27  inch)  stator  it's  there.  It's  just  1 0V4x4"/3X  1 5  inches.  Do  you 

plate  spacing  gives  you  arc- free  operation.  really  want  a  bulky  "legal  limit"  tuner  that's 

Specially  shaped  plates  give  low  minimutn  bigger  than  your  amplifier? 
capacitance  wheti  unmeshed.  This  atid  a  hefty  Sif Jteri eF  Cobinet 

250  pf  maximum  give  you  an  extremely  wide  The  MFJ-989C's  premium,  low- profile 

matching  range  --  even  on  1 60  and  10  Meters,  all-aluminum  cabinet  has  a  sub-chassis  that 


rhe  nearest  competing  "legal  limit"  tuner 


spinner  knob  gives  you  exact  inductance  has  variable  capacitors  physically  much 


control  for  absolute  minimum  SWR. 

You  can  match  dipoles,  verticals, 
inverted  vees^  random  wires^  beams, 
mobile  whips,  shortwave  —  nearly  any 
antenna*  Use  coax  or  balanced  lines. 

You  get  everything  you  Ve  ever 
wanted  in  a  high  power^  full  featured^ 


smaller  than  the  MFJ-989C's.  Theirs  is  rated 
at  4500  volts  -  a  full  25%  less  than  the 
MFJ-989C.  Theirs  is  more  likely  to  arc  -- 
not  what  you  want  in  a  "legal  limit''  tuner! 

Aiper  Antenna  Switch 

The  MFJ-989C  super  heavy  duty  antenna 
switch  is  made  of  tv^^o  individual  ceramic 
wafers  wired  in  parallel.  Extra  wide  spaced, 


antenna  tuner  -  widest  matching  range,   heavy  duty  contacts  handle  extreme  voltages 
lighted  Cross-Needle  SWR/Wattmeter, 
antenna  switch,  built-in  dummy  load, 
balun,  convenient  flip-stand  *-  all  in  a 
sleek,  compact  cabinet 

MFJ  builds  the  worlds  most  popular 
3  KW  antenna  tuner  using  these 
super  heavy  duty  components  . , . 

MFJ  AirCore™  Roller  Inducter 


and  currents.  We've  never  burned  one  up! 

You  can  select  two  coax  antennas  (directly 
or  through  mner),  balanced  line/random  wire, 
or  built-in  dummy  load. 

3  KW  Curreitf  Balun 

MFJ's  super  heavy  duty  3  KW  current 
balun  for  balanced  lines  uses  two  giant  27^  inch 
toroid  cores.  It's  wound  with  Teflon®  wire 
connected  to  high  voltage  glazed  ceramic 
feedthrough  insulators. 


adds  strength  and  RFT  protection. 

Every  cabinet  is  chemically  treated  and 
has  a  tough,  scratch-proof  vinyl  cladding  -  not 
paint  that  can  scratch  or  chip  off.  You  won't 
find  a  tougher,  longer-lasting  finish  anywhere. 

Detailed  logging  scales  and  legends  are 
permanently  silk  screened  on  real  aluminum 
front  and  back  panels  --  they  aren't  decals  or 
glued -on  paper  strips  that  can  peel  off. 

Superior  Constrvcrion 

Every  MFJ-989C  uses  PEM  nuts  {not  self- 
tapping  screws),  wing-nut  for  ground  post  {not 
a  cheap  nut),  fire-retardani  epoxy  glass  PC 
board  {not  canvas  based),  heavy  guage  wire 
throughout  {not  small  guage),  locking 
compound  on  nuts/bolts  {not  loose  hardware). 

Me  Maitmr  WhoT ''  Warranty 

Every  MFJ-989C  is  protected  by  MFJ's 
famous  one  year  Mo  Matter  Whaf^ 
unconditional  wananty.  We  will  repair  or 
replace  your  MFJ-9S9C  (at  our  option)  no 


The  MFJ-989C  lets  you  safely  operate  high    matter  what  for  a  full  year 


MFJ's  exclusive  super  heavy  duty 


power  into  balanced  feedlines  without  core 
saturation  or  voltage  breakdown. 

Some  "legal  limit"  tuners  have  inferior 
voltage  baluns  with  smaller  diameter  toroid 
cores  and  use  soft  plastic  feedthrough 
insulators  that  can  arc  and  melt. 


AirCore     Roller  Inductor  has  an  air  core  that   j^j^^^  reasons  why  the  MFJ'989C  is  the 


can't  burn  up!  You  get  ultra  high-Q,  the  lowest 
loss,  highest  efficiency  and  highest  power 
handling  of  any  roller  inductor  in  ham  radio. 

MFJ's  exclusive  Self-Resonance  Killer^^^ 
keeps  potentially  damaging  self-re.sonances 
away  from  your  operating  frequency. 

Large,  self-cleaning  wiping  contact  gives 
excellent  low-resistance  connection  without 
arcing  or  contact  burning. 

A  solid  Vj  inch  brass  shafl  with  self-align 
bearings  gives  smooth  non-binding  rotation. 

Some  compeiing  "legal  limit"  tuners  use  a 
lossy  low  Q,  solid  core  with  eiTatic  electrical 
contacts  and  have  potentially  damaging 
seif-resonant  frequencies.  This  can  cause 
exce.ssive  healing  and  can  destroy  the  core 


Others  may  give  you  a  limited  warranty  on 
defects  in  material  and  w^orkmanship. 

But  what  do  you  do  if  your  "legal  limit" 
tuner  bums  up  and  they  say,  "Sorry,  your 
limited  warranty  does  not  cover  that?" 

Oufsfancf  Jng  Customer  Service 

WeVe  here  to  help  keep  your  MFJ -9 89 C 
performing  flawlessly  —  no  matter  how  long 
you  own  it  -  just  call  800-647-TECH(8324). 

Call  yovr  dealer  f  er  your  best  price 

In  xtock  at  ham  dealers  everywhere! 
Order  today  or  pick  one  up  at  your  favorite 
dealer  or  hamfest  --  no  shipping,  no  waiting. 


world^s  finest  3  KW  tuner  • . , 
BviA^fn  Dummy  Load 

A  full-size  300  watt  non-inductive  50  ohm 
dummy  load  is  built  into  the  MFJ-989C. 

You*H  find  it  handy  for  transmitter  tuning, 
testing  and  repairing  your  rig,  setting  power 
level,  adjusting  your  mic  gain  and  more. 

Some  "legal  limit"  tunerst/t^f^f  have  a  built- 
in  dummy  load.  They  want  you  to  pay  for  an 
external  dummy  load  that  just  gets  in  your  way.  762a6J763®coinpuserve,com  FAX:  (601)  323-6551 

1 2MlktA#l  ^HAccUAAJIfA  MAfop        *1  ¥^3  T  Ltncondltlonal  v^arTanXv  ^SO  day  money  back 

MF^tfr^^JjvSrSV^^^  sf^rarteeOess  s/h)  on  orders  from  MFJ  -Add  s/h 

Wattmeter  lets  you  monitor  SWR,  forward  and  ■■  P ■  So.  4^  iJltS^^^^^ 
reflected  power  simultaneously.  Read  both       ■■■  H"!  (60 1 )  32.i5S69;  8-4 '30  CST  Mon.Fri. 
peak  and  average  power  in  two  power  ranges.  I V  MH  I^f  Priccs/Spccs  subjeci  m  change,  e-iyye  mfj,  inc. 


Free  MFJ  Catalog 

Nearest  dealer/Orders:  800-647-1800 


MFJ. . .  the  world's  most  trusted  name  in  antenna  tuners! 


Number  12  on  your  F&edback  card 


Garbage  In— A/o  Garbage  Out 

Turn  hardware  store  purchases  into  a  cavity  filter  for  satellite  and  2m  reception. 


John  Fortune  AA6NG 

724  Celestial  Lane 

Foster  City  C A  94404 


Do  you  capture  pictures  from  Au- 
tomatic Picture  Transmission 
(APT)  weather  salellilcs  on  137 
MHz?  If  so,  you  probably  are  plagued 
by  aircraft  interference.  Ttie  APT 
saiellile  frequencies  are  uncomJbrLably 
close  10  the  aviation  band  used  by  every 


^^/  not  only  eliminated  the  interferenee  from  planes  and  the 
airport ^s  tower,  but  I  can  now  copy  the  WX  satellites  several 

degrees  lower  in  the  sky.  ^^ 


attplane  and  aiiport  in  the  world.  T  live 
right  under  the  glide  path  of  San  Fran- 
cisco International  Airport  and.  to  make 
matters  worse,  I  run  a  high-gain  receiver 
and  a  wideband  GaAsFET  preamp  so 
that  I  can  copy  the  satellites  down  near 
the  horizon.  I  was  a  prime  targei  for  ihe 
endless  flow  of  planes  that  passed  over 
my  house,  resulting  in  innumerable 
glitched  and  noisy  weather  satellite 
images. 

The  bandpass  cavity  shown  here  was 
like  pennies  from  heaven.  Aircraft  in- 
terference is  gone,  and  I  set  noisc-frcc 
pictures.  But  let  me  offer  you  some  ad- 
vice: Don't  lest  the  cavity  like  I  did  - 
in  the  middle  of  my  home  olfiee  where 
my  computer  and  WX  receiver  are. 
The  QRM  from  the  XYL  was  far  worse 
than  that  from  the  aircraft. 


^^ 


(FRONT  irSD) 
AJ^fPLlFEER 


rNTEIUViUDlATE 

FREQUENCY 

AMPLIFIER 


IF 

HLTBR 


VERY  BROAD 


IsARROW 


Fig.  L  Block  diagram  of  a  typical  superheJevodync  receiver.  Selec- 
tivity  is  developed  late  in  ihe  circuity  in  I  he  If  Jdier,  The  earlier 
stages,  especicdiy  ihe  RF  front  end^  are  wide  open  to  overload  by 
strong  adjacent  signals  and  other  noise. 
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144-148  MHz  by  merely  taking  an  inch 
off  the  center  pipe. 

Why  you  need  a  cavity 

Many  hams  do  not  know  that  modern 
superhei  receivers  develop  selectivity 
late  in  their  circuitry.  Fig,  1  shows  a 
simple  block  diagram  of  a  typical  mod- 
ern receiver.  The  front  end,  including  the 
RF  amplifier,  must  be  extremely  broad. 
Tts  job  is  to  span  a  broad  range  of  fre- 
quencies. The  2  meter  band,  for  ex- 
ample, is  4  MHz  wide.  The  receiver's 
front  end,  by  design,  cannot  exhibit  high 
selectivity.  Even  receivers  whh  helical 
resonator  front  ends  aie  several  MHz 
wide.  Many  of  the  commercially  available 
receivers  used  by  hams  for  the  weather 
satellite  band,  like  my  Hamtronics  R-138, 
are  even  broader, 

A  broad,  unpro- 
tected front  end 
like  this  can  easily  be 
overloaded 
(desensed)  by  sig- 
nals severed  MHz  oti^ 
ffct|iiency.  True,  the 
IF  filter  in  your  re- 
ceiver may  stop 
you  from  hearing 


DEli;CTOR  & 

AUDIO 
I    AJVIPLIFTER 


-< 


There  is  something  fascinating  about  ' 
building  an  RF  device  from  hardware 
store  parts,  especially  a  20- gallon  gar- 
bage can.  Getting  good  results  Ixom  such 
"garden"  variety  materials  is  very  satis- 
fying. By  the  way,  you  2  meter  types  can 
effectively  modify  this  cavity  for  use  at 


these  signals,  but  such  signals  destroy 
the  working  sensitivity  of  your  receiver 
whether  you  hear  them  or  not.  Even  the 
normal  noise  In  the  passband  of  the  front 
end  of  your  receiver  degrades  the  sensi- 
tivity. A  receiver  may  show  spectacular 
sensitivity  when  connected  to  a  signal 
generator,  but  when  it's  connected  to  an 
antenna  in  a  noisy  environment,  the 
working  sensitivity  of  the  receiver  may 
be  tenible.  This  is  something  many  ham 
repeater  owners  often  fail  to  consider 

By  adding  a  passive  filter  ahead  of 
your  receiver  and  preamp,  yoo  will 
eliminate  the  aircraft  interference  the 
correct  way  and  the  effective  sensidvity 
of  your  receiver  will  be  greatly  in- 
creased. I  not  only  eliminated  the  inter- 
ference from  planes  and  the  airport's 
tower,  but  I  can  now  copy  the  WX  satel- 
lites several  degrees  lower  in  the  sky. 
Amazing,  all  of  this  from  a  garbage  can, 
a  piece  of  stovepipe,  two  connectors, 
and  some  14  AWG  wire! 
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fig,  2.  Cross  section  of  cavity,  showing  di- 
mensions of  inner  con  due  I  or  and  placement 
of  coupling  loops, 


Cavity  basics 

like  mosl  of  Ihe  cavities  used  in  du- 
plexers,  this  one  is  a  1/4- wavelength 
sscclion  of  large  diamcier  coaxial  irans- 
mission  line.  It  is  open  at  one  end  and 
shorted  at  the  ulher  The  lid,  as  long  as  it 
is  not  too  close  to  the  open  end,  acts 
mosily  as  an  RF-iight  cover  (sec  Fig-  2). 

In  designing  any  resonant  cavity, 
theory  specifies  three  things  required  for 
achieving  efificiency:  large  volume,  a 
3.6:1  outer-lo-inner  conductor  ratio^  and 
low  resistivity.  Let*s  examine  each 
briefly. 


at  a  characteristic  impedance  of  roughly 
77  ohms.  Til  is  is  why  we  use  75-ohm 
cable  where  minimum  signal  loss  is  im- 
portant, such  as  for  TV  receiver  cables. 
We  use  50-ohm  cable  for  power  applica- 
\kms  because  at  50  ohms  impedance 
the  cable  will  c^irry  maximum  power 
without  breakdown. 

The  characteristic  impedance  of  air 
line  is  determined  mosdy  by  the  ratio  of 
the  diameter  of  the  outer  conductor  to 
the  inner  conductor.  For  those  of  you 
who  like  mathematics,  the  formula  for 
air-insulaied  coaxial  line  is: 


There  is  something  fascinating  about  building  an  RF  device 
from  hardware  store  parts,  especially  a  lO-gallon  garbage 


can. 


ff 


Volume 

Ouite  simply,  the  bigger  the  cavity,  tbe 
belter.  Anything  up  to  roughly  1/3  wave- 
length in  diameter  (21  inches  at  137 
MHz)  will  work.  Above  1/3  wavelength, 
a  cavity  breaks  into  alternate  modes  of 
oscillation  which  have  too  much  loss  for 
filter  service.  Selectivity,  the  cavity's  Q 

■if  ^  ^L, 

factor,  improves  in  direct  proportion  to 
dianieteL  Since  I  was  already  con- 
strained to  make  my  cavity  roughly  20 
inches  tall  (1/4  wavelength  on  137 
MHz),  when  1  visited  my  local  hiirdware 
store  in  search  of  cylindrical  metal  con- 
taincrs  with  lids,  metal  garbage  cans  im- 
mediately caught  my  eye-  They  commonly 
come  in  two  sizes:  20-gallon  and  33~gal- 
lon.  The  smaller  size  is  17  inches  in  di- 
ameter and  22  inches  talL  It  was  just 
what  I  needed,  though  the  larger  size 
would  have  worked  well  too* 

Outer-to-inner  ratio 

A  little-known  fact  about  coaxial 
transmission  line  is  that  loss  is  miiumum 


Photo  A.  Spectrum  analyzer  display  of  the 
Jilter  's  frequency  reyponse. 


Z,=  1381ogtDyD,) 
Dq  =  Diameter  of  outer  conductor  (the 
garbage  can) 
Dj=  Diameter  of  inner  conductor 
(both  in  the  same  units) 

Since  we  want  Z^  to  be  7711,  we  sim- 
ply substitute  in  the  above  equation  and 
find  dial  D^D^  must  equal  3.6. 

In  other  words,  the  ratio  between  the 
garbage  can  diameter  and  the  inner  con- 
ductor needs  to  be  3.6:1  for  low  loss. 
Using  a  tape  measure  while  still  in  the 
hardwtire  store,  I  discovered  that  ordi- 
nary 5-inch  galvanized  sheet  metal  stove 
pipe  is  very  close  to  the  ideal  size 
needed  when  used  with  a  17-inch  diam- 
eter garbage  can.  Modest  variations  in 
this  ratio  are  not  critical,  howevec 

Low  resistivity 

The  biggest  source  of  loss  in  cavities 
is  ohmic  loss  in  the  metaL  II  might  not 
seem  that  something  this  large  could 
have  much  resistance,  but  don't  forget 
skin  effect.  RF  cturent.  even  at  low  fre- 
quencies, flows  in  a  thin  film  on  the  in- 
ner surface  of  a  conductor,  so  even  a 
large  cavity  can  have  significant  ohmic 
losses.  The  galvanized  surface  of  the 
garbage  can  ts  not  a  particularly  good 
conductor.  AUiniinum  or  copper  would 
be  much  bcttcn  but  at  this  size  and  at 
1 37  MHz  the  losses  are  modest.  This  is, 
after  aU,  a  receiving  application  where  a 
few  dBs  are  nut  critical.  For  transmitting 
purposes  or  duplexer  use,  you  should  go 
lo  the  trouble  of  lining  the  inner  surfaces 


of  the  cavity  with  copper  or  aluminum 

foil,  particularly  at  the  bottom  and  on  the 
inner  conductor 

The  loops 

Hams  tend  to  consider  cavity  design  a 
"black  art,"  but  it's  not.  Coupling  loops 
seem  especially  mysicrious,  but  are  ac- 
tually fairly  straightforward.  TTiey  sim- 
ply need  to  be  equal  in  size  and  shape, 
oriented  perpendicular  to  the  magnetic 
field,  and  placed  near  the  shorted  end  of 
the  cavity.  The  exact  location,  wire  size 
and  loop  shape  have  very  little  effect  on 
performance  once  they  are  optimized. 

I  simply  kept  changing  the  area  of 
both  loops,  by  altering  the  amount  of 
wire  or  by  bending  the  loops,  until  1  ob- 
tained critical  coupling.  Critical  cou* 
pling  is  the  condition  in  which,  as  the 
loops  get  larger  in  area,  losses  have  just 
begun  to  reach  a  miiiimiun  and  selecdv- 
ity  is  just  beginning  to  fall  off  This  point 
is  easy  to  find  using  a  spectrum  analyzer 
with  a  U^acking  signal  generator  (see 
Photo  A).  For  this  project,  merely  dupli- 
cate my  ditiicnsions  and  you  Ml  be  very 
close. 

Construction 

Dimensions  and  parts  placement  are 
shown  in  Fig-  2.  Construct  the  center 

conductor  by  ciiiting  a  length  of  5"  stove 
pipe  18"  in  length  (17"  for  2  meters).  At 
the  bottom  end,  make  axial  cuts,  1"  long 
and  1"  apart,  around  the  end  to  form 
bend  tabs.  Do  the  same  at  the  top  end, 
but  make  the  tabs  2"  long  and  1/2"  apart 
(see  Photo  B).  At  the  bottom  end,  bend 
the  tabs  outward  perpendicularly.  At 
the  top,  break  off  every  other  tab,  leav- 
ing the  remaining  ones  straight  You 
will  later  bend  these  .slightly  lo  tune  the 
cavity. 


Photo  R  !merk>r  of  completed  fiher  showing 
center  conductor  soldered  to  pizza  pan  iin 
place}  and  coupling  loops. 
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Figt  3.  Detail  of  coupling  loops.  Mount  in 
the  position  shown. 

Solder  the  bottom  of  the  center  con- 
ductor to  the  center  of  an  inverted  12" 
common  pizza  pan  (use  a  large,  high 
wattage  soldering  iron).  Use  a  pan  that  is 
not  pi  as  tic -coated,  or  scrape  off  the  plas- 
tic and  tin  the  surface  before  soldering. 
Do  not  use  excessive  solder;  it*s  re- 
quired only  for  mechanical  support.  Ca- 
pacity and  skin  effect  make  the 
necessary  RF  connection.  Finally,  secure 
the  center  conductor,  on  its  pizza  pan, 
into  the  bottom  of  the  garbage  can  with  a 
couple  of  screws. 

Make  the  loops  as  shown  in  Fig*  3  and 
Photo    C*    Attach    the    loop    to    its 
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connector  prior  to  installation.  Install  the 
connector  and  loop  from  the  inside, 
rather  than  the  outside.  This  makes  the 
loops  easier  to  remove*  Use  the  kind  of 
SO-239  connector  that  installs  with  four 
4-40  screws,  as  opposed  to  the  type  that 
uses  a  large  locking  nut.  Once  the  loops 
are  installed,  carefully  bend  the  wire  un- 
til both  loops  are  the  same  shape  and  in 
the  same  position.  The  loops  should  be 
extended  sideways  so  that  they  come 
within  about  1/2"  of  the  center  conduc- 
tor. Install  them  so  that  the  end  of  the 
loop  connected  to  the  center  pin  is 
downward  toward  the  bottom  of  the  cav- 
ity. If  you  intend  to  install  the  cavity  out 
of  doors,  be  sure  to  seal  the  connectors 
from  the  weather.  The  lid  need  not  be  se- 
cured, but  some  wide  plastic  tape  to  hold 
it  on  would  be  a  good  idea. 

Ibnmg  the  cavity 

Be  sure  that  the  lid  is  on  whenever  you 
measure  the  resonant  frequency.  Without 
the  lid,  the  resonant  frequency  will  be 
quite  a  lot  higher.  The  ideal  test  equip- 
ment to  tune  the  fiher  is  a  spectrum  ana- 
lyzer with  a  tracking  signal  generator. 
With  it  you  can  display  the  shape  of  the 
bandpass  curve,  and  set  the  coupling  of 
the  loops  and  the  resonant  frequency. 

A  less  elegant  way  to  tune  the  filter  is 
with  a  dip  oscillator.  To  do  this,  solder  a 
small  test  loop  of  wire,  roughly  one  inch 
in  diameter,  onto  a  PL-259  connector. 
Connect  it  to  one  connector  on  the  cav- 
ity and  connect  a  non-inductive  50-ohm 
tenninating  resistor  on  the  other.  You 
will  then  be  able  to  "dip"  the  cavity  at 
the  small  test  loop. 

Another  possible  method  is  to  use  an 
RF  signal  generator  to  inject  a  signal 
into  one  side  and  an  oscilloscope  on  the 
other  side  of  the  cavity  as  a  detector. 
Again,  be  sure  that  the  cavity  has  a  50- 
ohm  terminator  installed  on  the  output. 
The  oscilloscope  will  have  to  be  able  to 
display  a  signal  at  137  MHz. 

If  you  lack  the  above  equipment,  you 
can  also  tune  the  cavity  with  just  a  signal 
generator  and  a  receiver.  Reduce  the 
generator  output  until  the  received  sig- 
nal is  near  the  quieting  point  of  the  re- 
ceiver, and  adjust  the  loops  for  best 
quieting.  If  you  can*t  get  your  hands  on 
a  signal  generator  you  can  loosely 
couple  some  signal  from  a  distant  trans- 
mitter (yours  or  the  satellite's)  into  the 
input  of  the  cavity.  Use  a  step  attenuator 


Photo  C  Detail  of  a  coupling  loop. 

on  the  output,  and  connect  it  to  your  re- 
ceiver. Once  again,  adjust  the  attenuator 
to  get  the  received  signal  down  near  the 
quieting  point  of  the  receiver,  and  make 
your  adjustments. 

Tuning  is  a  simple  matter.  As  you  bend 
the  tabs  outward  at  the  top  end  of  the 
center  conductor,  the  resonant  frequency 
of  the  cavity  will  decrease.  Effectively, 
you  are  adding  capacitance.  Such  a  cav- 
ity is  electrically  a  parallel  tuned  circuit. 
Altering  the  capacitance  in  this  way  will 
not  decrease  the  Q  of  the  cavity  to  any 
degree,  Q  is  determined  almost  entirely 
by  cavity  volume  and  metal  resistivity. 
Tune  the  cavity  for  the  center  of  the  WX 
satellite  band,  or  about  137.6  MHz. 
Changing  the  length  of  the  inner  conduc- 
tor wiU  also  change  the  frequency.  For  2 
meters,  for  example,  the  center  conduc- 
tor will  need  to  be  roughly  one  inch 
shorter. 

After  building  this  cavity,  I  have  to  ad- 
mit  that  it  qualifies  for  an  honored  place  in 
the  long-standing  ham  practice  of  making 
do  with  very  little.  It  also  fits  nicely  into 
the  grand  ham  tradition  of  tuna  fish  can, 
filing  cabinet  and  lunch  box  radios.  So  if 
you  are  being  plagued  by  pesky  aviators  or 
mountain-top  intermod,  give  this  project  a 
try.  You* II  find  it  a  winner,  if  you  can  get  it 
by  the  XYL. 


Phoio  D,  Author 's  turnstile  weather  satellite 
antenna  and  cavity  filter  on  the  roof  of  his 
house. 


It 


ASTRON 

CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


MODEL  VS-501VI 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HrCH  QUALITY  •  RUGGED  •  RELfABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CJRRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  On  all  Models 
excepi  RS-3A, RS4fl. flS&A,  irS-4L flsai 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  lOW  line  Input 

Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORQ  except  tor  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PEttFOHMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  0,05  volts 
(Internally  Adjustable:  1 V15  VDC) 

•  RIPPLE  Less  than  5m v  peak  t€  peak  (full  load  & 
\m  llnel 

•  All  units  available  in  220  VAC  input  voltage 
(except  tor  SL'IIA) 


SLSE 


RS-L  SERIES 


LOW  PROFILE  POWER  SUPPLY 

Colors  CnntinuouB 

ilDEL  Gray     Black  QutylAmpal 

SL-11A  .  .  I 

SL-11R  .  .  I 

SL-tIS  .  -  7 

SL-11R-RA  -  f 


ics* 

[Amps) 


\ 


11 


H 


Size 

2%  ^  7%  X  9% 


Shippfng 
Wt.  \m 

12 

'^ 
12 
13 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

CttntlnuMJs  rCS^  Size  UK) 

MODEL  Duty  [Amps]  (Ampsj  H^'W'^II 

RS-4L  3  4  m^^l^y-Vk 

RS-5L  ^  S  3V2^6y.x7i/, 


Pl}gn|| 


WL 


6 
7 


RM  SERIES 


MODEL  RM-35IV1 


19"  RACK  MOUNT  POWER  SUPPLIES 

Contmyoirs 
MODEL 
RM-12A 
RM-35A 
RM-50A 
RM-60A 
•  Separate  Volt  and  Amp  Meters 
RM'12M 
RM'351VI 
RM-50M 
RM-601VI 


Duty  (Amps] 

9 

25 
37 
50 

f 

25 
37 
50 


ICS* 

(Amps) 

12 


Size 
HxWxD 

5V4x19x8% 

5V.  X  19  X  Wh 

5%  X  19  X  12V? 

7x19x1272 

5'/jx  19xaVj 

5%  X  19  X  12V? 

5%  X  19  X  12V^ 

7x19x127? 


Shipping 
WL  Ilbsl 

16 
38 
50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MGDEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-'12B 

RS-20A 

RS-35A 

RS-50A 

RS-7DA 


Colon 
Qrjy        Black 


'  '4 


« 

I 


Csntinuous 
Dity  lAups) 

2.5 

3 


7.5 

9 

I 
16 
25 

37 

57 


IQS' 

fAmpsI 

I: 

I 


% 


SizajiH] 

H  X  W  X  D 

3  X  4^/4  X  5^A 
3V*  X  6^^  X  9 

Vh  X  m  X  7V4 
3V^  X  6^^  X  9 

4  X  7V?  X  W/* 
4  X  7V?  X  10^/^ 

m  X  8  X  9 
4x7^/2  X  10¥^ 

5  X  9  X  10^^ 
5X  11  X11 

6  X  13%  X  11 

6  X  ]3V*  X  ^2\ 


RS-M  SERIES 


MODEL  RS-35M 


MOQEL 

Switcfiable  voft  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS'20M 

RS'35M 

RS'SOW 

RS-70IV1 


Cantinuo4is 
Duty  (Amps) 

« 

16 
25 

37 

57 


(CS* 
(Amps) 


70 


SIZi  (IN| 

H  X  tf  X  0 

41^  X  8  X  9 

5  X  9  X  IOV2 
5x11  X  11 

6x13V4  x11 

6  X  ^3V^   X  12% 


Shrppiiii 
WL  (lbs.) 

13 

18 


48 


VS-M  AND  VRM-IVI  SERIES 


^^ 


*  Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  Irom  2-15  volts  *  Currem  limit  adjustable  from  L5  amps 
to  Futl  Load 

Cinlinueits 
MODEL  Dity(Ainps) 

@13,8VDC  ©lOVDC  @5VDC 


VS-t2M 
VS'20M 
VS-35M 
VS-50M 
VS-70M 


9 
16 

25 

37 
67 


MODEL  VS-35M 


Variable  rack  rDount  power  supplies 
VRM-35M  25 

VRM-50M  37 


5 
9 

15 

22 
34 

15 
22 


2 

4 

7 

10 

16 

¥ 
10 


ICS* 
(Aitps) 
@13.&V 

12 


Siz«  (IN) 
H  X  Wx  D 


Shipping 
Wt.  (lbs  j 


35 
50 


4V2  X  a  X  9 

5x  9x  lOV? 

5  X  11  X  11 

6x  13Vi  X  11 

5V-1  X  19  X  12^^ 
5V*  X  19  X  12^y^ 


13 

20 

29 

46 
48 

36 
50 


RS-S  SERIES 


MODEL  RS- 12s 


Built  in  speaker 

MODEL 

RS-7S 

RS-10S 

RS~12S 

RS-20S 

SL-11S 


Colors 
Gray       Bazk 


Coitliufltts 
Oity  (Aap«| 

5 

7.S 

9 

f6 

7 


tCS" 

Amps 
7 

10 
12 
20 

11 


Slzi|IN| 
H  xW  X  D 

4x7^;fe  xlO^A 

4x7Vs  xlO^A 

4^^  X  fl  X  9 

5  X  9  X  Wk 

2%  K  7%  X  9¥4 


Shippini 
Wt  |lbt.) 

10 

12 


12 


I CS— Intermittent  Communication  Service  (50%  Duly  Cycle  5m in  on  5  min.  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


Numb&r  16  on  your  Feecfi?ack  card 


A  Funny  Thing  Happened  On  The 

Way  To  The  Shack 


Strange  stories  from  the  world  ofhamdom! 


Hal  Goodman  W3UWH 

7  Perkins  Road 

Eastport  ME  04631 


Back  in  ihe  days  just  after  the  FCC 
took  1 1  meters  away  from  hams 
to  create  the  Citizens  Band,  most 
of  us  still  had  equipment  capable  of  op- 
eradng  on  1 1  meters.  Ai  that  lime  I  was 
living  in  a  house  on  the  top  of  a  hilL  an 
excellent  locadon  for  tiaiismitdng.  It 
seems  there  was  liris  enterprising 
Citizens  Band  operator  who  would  park 
his  car  right  next  to  my  house  and  spend 
several  hoors  a  day  operating.  There 
was  nothing  wrong  with  this,  except  he 
kept  splattering  all  over  my  10  meter 
receiver. 


And  that's  just  what  I  did.  I  zero-beated 
his  frequency,  turned  the  Variac  all  the  way 
up,  pointed  my  thr^-element  beam  right 
at  him  and  waited.  As  soon  as  he  stopped 
talking  and  switched  to  receive  I  threw  the 
.switch  and  silently  counted  to  five.  Letting 
go  of  the  switch,  I  walked  to  the  window 
and  looked  out.  What  I  saw  was  a  laj-ge 
cloud  of  black  smoke  billowing  out  of  his 
car.  Some  of  you  more  technically  inclined 
might  be  able  to  figure  out  just  how  many 
volts  at  what  amperage  I  sent  down  his  an- 
tenna- All  I  know  is  that  it  was  enough.  He 
never  came  back. 


T/ie  priest^  who  was  a  ham^  quickly  realized  that  this  was 
Morse  code.  The  exorcism  could  best  be  performed  by  an 

electricianJ^ 


On  several  occasions  I  asked  him  po- 
litely to  not  park  so  close  to  my  house, 
explaining  diat  he  was  interfering  with 
my  10  meter  receiver.  His  response  was 
that  it  was  a  free  country  and  that  this 
was  a  public  street  and  I  could  investi- 
gate where  tlie  sun  don't  shine  with  my 
receiver.  Well,  Vxn  as  patient  as  the  next 
guy,  but  this  was  getting  out  of  hand. 

A  little  more  information  is  necessary 
at  tWs  point  in  order  to  get  the  full  im- 
port of  what  happened  next.  My  equip- 
ment was  Naval  surplus  out  of  an  old 
battleship.  You  know  the  kind:  solid  sil- 
ver coils,  Faraday  shields  (also  solid  sil- 
ver), etc.,  etc.  It  was  built  like  the 
battleship  it  had  come  from,  using  the 
spare-no-expense  government  con- 
struction. When  the  Variac  was  cranked 
all  the  way  up  this  baby  could  deliver  a 
cool  5  kW  without  any  strain. 
16  73  Amsteur  Radio  Today  ♦  July  1996 


There  is  a  tale  of  a  young  ham  back  in 
the  days  when  everybody  operated  AM. 
As  the  story  goes,  his  neighbor,  a 
middle-aged  lady,  filled  her  big  old  cast 
iron  bath  tub  that  had  just  had  new  cop- 
per pipes  installed  by  her  plumber.  As 
she  stepped  into  die  tub,  raising  the  wa- 
ter level  just  slightly,  there  suddenly 
came  a  voice  speaking  to  her  from  die 
tub.  Several  Hail  Marys  later  she  once 
again  she  set  foot  into  the  tub  and  just  as 
suddenly  as  before,  a  voice  said  unto 
her,  "Five  nine  with  QRM  and  a  dipole." 

Then  there  is  this  story  about  a  lady 
who,  on  a  dark,  cold  night,  somewhere 
in  the  Midwest,  dressed  only  in  a  robe 
and  slippers,  took  the  trash  out.  As  you 
might  expect,  the  door  slammed  closed 
behind  her.  She  kept  banging  on  the  door 
and  ringing  the  doorbell  but  it  seems  her 
husband,  a  ham  operator,  was  in  his 


shack  with  his  earphones  on,  enjoying  a 
DX  with  a  ham  Down  Under,  oblivious 
to  all  outside  sounds.  Finally,  in  despera- 
tion, she  went  next  door  and  tried  calling 
him  on  the  phone.  Same  result.  Luckily, 
the  neighbor  was  also  a  ham  operator, 
and  was  able  to  make  contact  with  the 
station  talking  to  the  husband.  Imagine 
his  surprise  when  a  voice  with  an  Aus- 
tralian accent  said,  "I  say,  old  chap, 
you'd  better  bloody  well  go  down  and 
let  your  wife  in — it's  bloody  cold  out 
there!" 

Then  there  was  the  case  of  the  haunted 
bedroom.  It  seems  that  several  times  a 
week,  late  at  night,  the  lights  in  the  up- 
stairs spare  bedroom  would  start  to  blink 
on  and  off,  accompanied  by  a  faint  hiss- 
ing sound.  Thinking  that  there  might  be 
something  wrong  with  the  electrical  sys- 
tem, the  new  home  owner  removed  the 
fuse.  When  this  didn*t  stop  the  light 
show,  he  called  the  previous  owner  for 
help.  The  previous  owner  told  him  that 
the  blinking  lights  had  been  going  on  for 
as  long  as  he  could  remember  and  that 
he  didn't  know  what  caused  it  either,  but 
not  to  worry  since  it  never  hurt  anybody. 

Being  somewhat  less  easygoing,  the 
new  owner  decided  to  prevail  on  the  lo- 
cal priest  to  come  spend  the  night  just  to 
be  certain  the  house  was  not  haunted  and 
in  need  of  an  exorcism.  The  priest,  who 
was  a  ham,  quickly  realized  that  this  was 
Morse  code  and  recognized  the  call  of  a 
local  ham.  The  next  morning  the  priest 
explained  that  the  exorcism  could  best 
be  performed  by  an  electrician — the 
length  of  the  wiring  in  the  bedroom  was 
resonant  on  20  meters. 

Continued  on  page  20 


Number  17  on  your  F&$(lt>sck  C9ftl 


Receiver  Preamplifiers 


The  pros  and  cons  of  these  little  signal  boosters. 


Joseph  J,  Carr  K4{P 

RO.  Box  1099 

Falls  Church  VA  22041 


Preamplifiers  and  preselectors  are 
popular  antenna  accessories,  and 
are  used  ahead  of  receivers.  If  you 
use  a  separate  receiver,  or  have  one  of 
those  transceivers  that  permits  a  separate 
receive  antenna,  then  you  might  be  a 
candidate  for  a  receiver  preamplifier  to 
improve  performance.  Chances  are, 
however,  that  you're  not  such  a  good 
candidate.  The  preamplifier  is  one  area 
where  the  actual  performance  is  a  bit 
counterintuitive.  The  *'first  blush'*  an- 

'^What  do  you  mean,  I've  gat 
musky  ghosts  ?^^ 

swer  would  seem  to  say  that  anything 
that  boosts  weak  signals  will  help  the  re- 
ception of  those  signals,  right?  Nope! 
Not  always. 

The  issue  on  receivers  is  the  signal-to- 
ncdse  ratio  (SNR).  If  the  signal  level  is 
above  the  noise  level  a  certain  amount, 
then  you  will  receive  it  eflbrtlessly.  Some 
pubUshed  sources  say  a  signal  must  be  1 
dB  above  the  noise  to  be  detected  by  ear, 
and  3  dB  for  reasonable  copy  by  a  skilled 
operator;  effortless,  comfortable  copy  is 
said  to  require  about  10  dB  SNR,  which  is 
how  many  rigs  quote  their  own  SNR. 

The  problem  is  that  the  preamplifier 
adds  noise  of  its  own,  plus  it  amplifies 
the  noise  that^s  '*out  there"  in  the  atmo- 
,.  sphere.  Thus,  the  preampHfier  might  im- 
pair performance,  rather  than  boosting 
it.  The  correct  solution  is  to  buy  a 
preamplifier  that  has  a  noise  figure  that's 
a  lot  belter  than  the  noise  figure  of  the 
receiver  front-end.  A  little  bit  of  math 
called  the  Friis  equation  tells  us  that  the 
major  portion  of  the  receiver's  noise  per- 
formance is  set  by  the  noise  figure  of  the 
first  amplifier  in  the  chain.  Thus,  adding 
a  noisy  preamphfier  ahead  of  a  good  re- 
ceiver is  dumb,  but  if  the  preamplifier  is 
a  lot  better  than  the  receiver,  the  overall 
performance  is  improved. 


Maybe,  There  are  other  issues  besides 
noise.  You  really  don't  want  to  have  too 
much  gain  in  a  preamplifier  ahead  of  a 
marginal  receiver,  or  at  all  if  the  pream- 
plifier is  a  little  mushy.  What  does 
"mushy"  mean?  A  proper  preamplifier 
must    have    a    high    dynamic    range» 


produce  little  intermodulation  and  have 
a  high  third  order  intercept  specification. 
Otherwise,  strong  local  signals  in  the 
same  band  with  the  desired  weak  signals 
may  produce  all  manner  of  problems — 
like  desensitization  and  ghost  signals 
where  none  really  exist, 

Conttnued  on  page  20 


WE  %Hi9  wanLbwiOC 


Barry  Electronics  Corp. 

m  WORLD  WIO£  AMATEUR  RADIO  SINCE  1950    I 


Your  one  source  for  all  Radio  Equipmant! 


Fw 


eaHr 


KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 

*S9t.  10-5    *Sun.  1 1 :30-£    *fA-F  9-6    Come  to  Barnr's  Sar  it\a  tmas  cmri-s  Jn  ft?if  j?. 


the  b«$t  buys  in  town 
212-926-7000 

L03  PrecJDS  Mas  Bajos  en  Nueva  yorit 

WE  SHIP  WORLDWIDE! 

Export  orders  ^Kpedited. 
Special  Export  prices. 


PhUHIsb 
FTH-aiTO4**<  !*i.d 

lit,  SMWMftVTR 


WHSiEVSa  I  GO,  S  TA^  »Y  Mffla 
SPECIALIST  IN  RADIOS: 
•eUSiNtSS  HUARihtE 
•AVIATION  »HAM  HADLOS 
-SCANNERS 


M  i  20,  GM2(i(K  GR300  repeaters.  &  SM50 
We  serve;  Gavernmanis  -Cflnstik-ls  ^EmbwiSMis  <t(fBrg*a3  and  -(Kameallfi  drdara- 


KKfTASF  liB  :^Qfl  'tf  Ure JT  H 
("rtW  KCW  'JVa  Fdisp  Rc^IHi  mi4»  ki:  bi^Ki 


KENWOOD 


"YAESU  HAH  &  VERTEX  HUSIfdESS  RADIOS"  FTSl-R   FT- 
aSOO.  FT- 10,  FT-11.  FT.250D,  FT-300U,  FRG-10QB,  FT-10U0D 
FT-50R.  FT-5200,  FT'a40,  FT-9O0'AT.  FRG-tOt>,  yXR-5000 
rapearsr  £5  i^aWs.  VHP  or  UHR  Marhe  Udbi\&  VXM-1  GO. 


ICOM 

HAM,  MAFMNE,  BUSINESS 
AND  AVIATION  RADIOS 

261-H,  aO00-H,£3S0ii,  A- 

2S,JC-77,  [C-7D6,  IC-7Q7, 

NEW  F30LT/F40LT,  H16.  U16, 

V1  DO.  antj  rep^ii^nd, 

SHORTWAVE  RECEIVERS 

R-1.  R-tOO.  F-7000.  R-9€D0, 

R-7VGP-22A. 


ANTEHMAg 

llusTtf  KLM,  hIETZ,  >taii 


NEW- 220  MHz 

BUSINESS  RADtOS 

WITH  REPEATERS 


^nS-WS'.  TS4S0&-Mf. 5-5000,73^505, TIM 
?4VftM1A,  TH-751f ,  Kftrtwiicd  SnreirBiftflpar, 

TH  TftAHDl  TKgft'iJBA,  TMM^A.  TM-74 1  A, 


UAHINE  HAtZtlOS 

IC0MM7,  Wi  1.  Mi6.  M^KTV.  MSW. 

AVJATHON  PCRTy*LE  iCOM  A22, 

M0TCf4DUH.  7FQTON  MAFIIK'E 


Surveill^rico  Ocvieos 


Shioftvvave  Receivers 
Dfake*Gfundig*JRC*Sony* 

CaD  21  a-gst-zaoQ 

SatteSlie  igiephdr^  in  suitcaes  for 

worldwide  iise 


MOTOROLA 

RADIOS 

EXPORT  & 

DOMESTIC 

CALL  FOR 

PRfCES 


BuEJness  nadio&: 

MGlDfiQila.  JCOM.  Miusr,  Va£SJ, 

FTH  30Qar7nDe,  sk.  Uriiden. 

MaHiH  ICOW;  M 1 0 A,  mil,  eii;. 
AvlHilDnlCOM;AJS,AS0S 


FM&AM 

BROADCAST 

TRANSMITTEHS 

STOCKED 


SATELLITE  PHONES  & 

BROADCAST 

EQUIPMENT 


Save  monay  on  baMenes. 
Call  for  Spsclal  Prices. 


Lineer  AmptlfjjQr 


TH-7SA(n) 


FT-51H 

fa&su 


CB  RadJDs  Stocked 

Antannas.  W-lswt.  Ammn,  etc. 
Power  mikea  wfceeps  - 
ECHO  -  SilwGiEas^  eto 


Computer  Interf^cpa 
StiiclKed:  hiFJ-l^aB, 
MFJ-li:74,  MFJ-1224,  A£A 
PK-Sfl.  WFJ-1Z7BT.  PK-MIQ. 
PK-222  MBX  WVFAX,  DBSI 
PROEUGTB  DSP  2232 
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Science  fiction?  Well  it's  science  but  not  fiction  1 


f 


JfmGrayWIXU 

210  E.  Chateau  Circle 

Payson  A2  85541 


This  saga  began  with  Nicola  Tesla. 
was  dc\*elopcd  by  the  Soviet 
Union  and  Ihc  United  Stales  (Star 
Wars  iccluKJlogy),  iuid  luis  been  ascd  on  and 
off  since  the  196ft;  Tor  both  defense  Lind  of- 
fense. HAARP  ib  being  I'uiiher  developed  for 
operation  in  Alaska  al  gigawatt  levels,  Look 
out,  world! 

HAARP  stands  for  "High-1ra]uency  Ac- 
tive Aua^LiJ  Research  l^ujeci"  luid  is  a 
piojeel  that  uses  megawatts  of  VFF/UHF 


This  new  technology  creates  ex- 
tremely high-energy  particles  which  can 
be  suided  alonc^  magnetic  field  tines  to 
locations  al  various  sclccicd  altitudes 
above  the  Earth.  These  areas  of  super- 
high energy  can  be  made  self-sustaining 
for  specified  periods  of  time,  meaning 
that  their  elTects  upon  the  Earth  (and  us) 
can  be  designed  and  maintained  at 
will. ..and  within  a  few  minutes  of 
turning  nn  !be  generators. 


^^Great  areas  of  Earth  can  literally  be  ^frozen '  or  "^fried'  at  will 
by  controlling  the  movement  of  air  masses^  particularly  near 
thepoles^  where  most  of  the  Earth^s  weather  originates  in  the 
form  of  high-  or  low-pressure  air  masses. 
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enei^y  focused  lAong  Eartli's  ma^ctic 
field  fines  by  multiple  arrays  of  phased, 
circular ly-pi)larizcd  antennas.  The  pur- 
pose? To  ''heat"  the  plasma  contained  in 
the  Earth's  ionosphere  and  magneto- 
sphere  by  adding  energy  in  the  form  of 
atomic  particles  (electrons)  which  then 
produce  patches,  areas,  and  even 
"shells"  of  enhanced  plasma  extending 
around  the  Earth  at  the  heights  of  the 
ionosphere  and  magnetosphere.  These 
are   designed  to; 

•  Disrupt  radio  communication. 

•  Disrupt  electronic  navigation  and 
guidance  systems. 

•  Destroy  satellites,  direcilv  or  indirectly. 

•  Desimv  ICBM  missiles  and/or  warheads. 

•  Conirol  the  weather. 

•  Ptiwide  a  new  n^ans  of  communication. 
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Freciuencies  and  eneigy  levels  can  be  cho- 
sen to  deplete  specific  areas  of  the  atmo- 
sphere of  nitiogen,  oxygen,  carbon  dioxide, 
and  other  gases„.or,  conver^ajly,  enrich  or  en- 
hance other  arcas  with  iIk  SiUiic  gases.  Great 
aneas  of  Earth  can  literally  be  **finzen**  or 
'*fried"  at  will  by  control luii:  liie  mt^vemcni 
of  air  masses.  particiilari>^  near  the  pok^^ 
where  most  of  the  t-iulh's  weatlier  originates 
in  the  form  of  high-  or  bw-pressunj  m 
masses.  These  can  be  "anificiall}'*  moved 
and  their  pres^surc  changed. 

\y\m  alx>ui  the  "WoodpodssaTl  It  iras  a 
Soviet  system  consisting  of  three  plasma 
beatai^:  giani  n^cgawatt  iraasni liters  which 
were  not  over-ihe-horizon  radar,  as 
claimed  by  our  government,  although 
they  could  he  used  for  that  purpose.  The 
main  purpose,  howc\  cr,  was  for  weather 
and  mind  controL..vcs,  miW control. 


The  complex  waveforms  were  gener- 
ated, Ibcused,  and  directional ly  guided 
by  three  Siberia-based  transmitters  to 
any  point  on  Earth  in  a  manner  similar, 
but  in  reverse,  to  the  way  receiving  an- 
tennas can  locale  the  source  of  a  re* 
ceived  signal  by  triangutntton.  The 
iransmilted  signals  are  thus  combined  at 
the  selected  point  by  radio  intcrferom- 
etry  to  produce  various  concentrated 
effects. 

The  frequency-agile  Woodpecker  sig- 
nals were  transmitted  in  the  HF  hands 
and  exhibited  waveforms  containing  un- 
usual pulse  and  pulse  combinations  be- 
tween about  10  and  20  Hz.  Ten  Hz 
pulses  resonate  at  the  approximate  fre- 
quency of  the  space  between  the  surface 
of  the  Earth  and  the  ionosphere,  produc- 
ing what  is  known  as  Schumann 
resonance. 

The  human  brain  produces  electrical 
waves  whose  frequencies  are  hetwccn 
about  0.5  and  25  Hz.  and  can  be  affected 
by  concentrated  pulse  energy  ai  these 
frequencies.  These  so-called  Alpha, 
Beta,  Delta,  and  Theta  frequencies  arc 
each  related  to  various  "stales''  of  con- 
sciousness. Therefore,  interference  with 
any  or  all  of  these  frequencies  by  exter- 
nal means  can  e&ectively  change  human 
behavior. 

Note  1,  Alpha  frequencies  are  about 
7-13  Hz.  Beta  about  13-25  Hz,  Delta 
alxiut  0.5-3.5  Hz.  and  Theta  about  3,5-7 
Hz.  The  Alpha  state  is  a  relaxed  and  re- 
ceptive state  of  consciousness  where  a 
question  put  to  an  individual  in  it  may 
produce  a  response  in  the  form  of  a 


lil^a  burst  in  the  Alpha  wave  known  as 
the  "K"  or    potassium  spike. 
Just  suppose  the  Woodpecker  actually 

interfered  with  brain  waves  in  a  single 
individual   or  a   mass   of  individuals- 


energetic  particles  to  "supercharge"  the 
ionosphere  and  magnctosphere.  In  fact, 
Tesla  predicted  that  someday  artificial 
auroras  would  be  produced  Co  flood  the 
world's  cities  with  a  soft  illumination 


"Are  there  any  radio  amateurs  out  there  who  listened  (one 

couldnH  avoid  it)  to  the  Soviet  ^Woodpecker^ and  experienced 

changed  states  of  consciousness  or  aberrant  behavior?'* 


What  were  the  consequences?  Are  there 
any  radio  amateurs  out  there  who  lis* 
tened  (one  couldn't  avoid  it)  to  the 
Woodpecker  and  experienced  changed 
states  of  consciousness  or  aberrant 
behavior? 

The  required  power  level  for  effective 
alteration  of  plasma  to  create  such  ef- 
fects is  in  the  gigawalt  range,  but 
produceablc  by  magneto- by drodynamic 
devices  using  power  fueled  by  natural  gas, 
oil,  or  coal  deposits  and/or  hydroelectric 
generators. 

Alaska's  natural  resources  of  gas, 
coal,  and  oil  are  ideally  suited  for  pro* 
duction  of  power  of  the  magnitude  re* 
quired  for  plasma-heating  transmitters. 
Of  particular  interest  is  the  fact  that 
great  sources  of  natural  gas  and  oil  on 
Alaska's  north  slope  are  ideally  located 
where  polar  magnetic  field  lines  are  con- 
centrated.  You  may  correctly  assume  the 
HAARP  iransmiiiers  are  located  there. 

The  Earth  can  be  considered  some- 
what like  a  bar  magnet  in  which  mag* 
netic  field  lines  originate  at  the  ends  and 
diverge  at  the  center.  Most  of  us  remem- 
ber science  classes  in  which  the  teacher 
laid  a  paper  or  card  on  top  of  the  magnet 
and  sprinkled  iron  filings  on  the  paper  to 
make  the  field  lines  visible.  The  Earth's 
magnetic  tleld  lines  of  force  originate  at 
the  poles  and  diverge  over  the  equator. 
Launching  electrons  along  these  field 
lines  is  a  simple  exercise  in  electro- 
technology. 

Nicola  Tesla  developed  his  ''magnify- 
ing transmitter"  based  on  the  Tesla  coil 
and  resonance  effects  to  generate  power 
(not  just  "signals")  and  transmit  it 
wirelessly  over  substantial  distances.  He 
succeeded  in  doing  so  in  Colorado  be- 
fore the  turn  of  the  20th  century,  Tesla 
coil  research  and  practice  has  been  car- 
ried on  ever  since  by  numerous  compa* 
nics  and  countries.  The  military  interest 
is,  of  course,  power  and  coniroL  '^Mag- 
nifying"  transmitters  based  on  the  Tesla 
principle    ^e    capable    of    producing 
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after  dark.  How  else  than  by  plasma 
stimulation  and  enhancement? 

In  the  late  1950s  and  early  1960s* 
atomic  and  hydrogen  bombs  (euphemis- 
tically called  "devices''  by  (he  militioy)  were 
detonated  in  the  ionosphere  and  magneto* 
sphere  to  supply  vast  excc^sses  of  high-energy 
particles  and  ci^te  a  radio  '"blackout"  and 
disrupt  radio  communicatiotL  It  worked!  I 
happen^  to  be  on  the  air  during  one  such  test 
in  1958,  and  totally  lost  receiver  signals  tor 
over  an  hour... on  all  bands.  Everything 
"went  dead"  and  I  thought  my  receiver 
had  died.  Not  so,  as  I  later  discovered 
when  I  talked  to  many  hams  who  suf- 
fered a  similar  mysterious  signal  black- 
out at  the  same  time.  It  was  only  years 
later  that  the  truth  was  made  public. 


SiEltetlites  were  also  used  to  "seed"  the 
ionosphere  with  radioactive  particles 
and  thereby  enhance  the  plasma  by  alter* 
natc  means.  Another  experiment  sowed 
millions  of  tiny  copper  needles  around 
the  earth  at  an  altitude  of  several  hun- 
dred oiiles.  It  worked.  „but  only 
marginally., , as  signals  were  temporarily 
intensified  (not  blacked  out),  but  soon 
lapsed  back  to  normal.  Not  everyone 
was  enthralled  with  the  idea  of  an  artifi- 
cial shell  of  copper  encircling  the  earth. 

HAARP  transmitters  ordinarily  em- 
ploy electrons  \^'hose  masses  are  more 
easily  raised  to  the  point  of  cyclotron 
resonance,  but  particles  of  greater  mass 
can  be  accelerated  to  produce  "beams"  of 
heavy-clement  ions,  for  example... and 
these  can  do  great  damage  to  distant  ob- 
jects (targets).  We  used  lo  call  them 
'*atom  smashers*'  in  the  old  days,  but 
technology  has  advanced  as  far  beyond 
that  simple  phrase  as  elo^tricity  has  ad- 
vanced beyond  fire. 

Given  the  abiiity  to  raise  the  energy 
levels  of  plasma  electrons  and  ions  to 
sufficiently  high  levels,  dispersion  be* 
comes  a  problem.  That  is,  for  maximum 
concentration  of  energy  on  a  small  area. 
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Given  the  ability  to  raise  the  energy 
levels  of  plasma  electrons  and  ions  to 
sufficiently  high  levels,  dispersion  be- 
comes a  problem.  That  is,  for  maximum 
concentraiion  of  energy  on  a  small  area, 
the  particle  "beam"  must  be  very  nar- 
row. Lasers  maintain  colUmatioii  and  in- 
step light  waves  more  easily  than 
devices  that  use  heavier  particles. 

Ions  of  '*heavy"  elements  (elements 
having  greater  aloinic  weight)  are  focused 
magnetically  by  cryogcnicalty-cooled  tor- 
oidal electromagnets  placed  along  the 
beam  path.  A  similar  principle  is  used  in 
your  TV  set,  which  deflects  ions  away 
from  the  electron  beam  and  ^'traps''  them 
to  avoid  destroying  the  screen  of  its  cath- 
ode ray  tube,  A  device  that  **shoots''  and 
focuses  electrons  is  called  an  electron  gun, 
and  a  device  that  "shoots"  ions  is  therefore 
an  i<in  gun .  Tlie  greater  the  atomic  weight  of  a 
chosen  "ammunition"  element,  tte  greater 
the  power  of  the  ion  gun  must  be  for  pardcle 
acceleration,  containment,  and  focus. 

The  Eastland  patents 

There  are  three  basic  patents  relating  to 
the  production,  use,  and  effects  of  en- 
hanced plasma:  U.S.  Patent  4,686,605,  is- 
sued August  11,  1987,  to  Bernard  J. 
Eastland  of  Spring,  Texas,  and  assigned  to 
APTT,  Inc.  of  Los  Angeles,  California, 
titled  ''Method  and  Apparatus  for  Altering 
a  Region  in  the  Earth's  Aunosphere,  lono- 
sphere,  and/or  Magnetosphere";  U.S. 
Patent  4Ji2,155,  issued  December  8, 
1987,  to  the  same  inventor  and  to  Simon 
Ramo,  Beverly  Hills,  California,  assigned 
to  the  same  assignee,  titled  'Method  and 
Apparatus  for  Creating  an  Artificial  Elec- 
tron Cyclotron  Heating  Region  of 
Plasma";  and  U.S.  Patent  5.038,664,  is- 
sued August  13,  199  U  to  (not  available  to 
this  author),  assigned  to  (also  not  available 
to  this  autlior),  titled  "Method  for  Produc- 
ing a  Shell  of  Relativistic  Paiticlas  at  an 
Altitude  Above  the  Earth's  Surface,'" 

There  are  alleged  u>  be  at  le^LSt  12  more 
related  patents  issued  to  Eastland  et  al. 
which  describe  in  detail  the  'Treator," 
"MHD  Generator,"  *  Transmitter,"  and 
''Antennae,"  plus  a  wealth  of  ancilUtry  de- 
vices, methods  and  uses.  As  in  the  thiee 
hasic  patents,  all  of  the  infomiation  con- 
tained in  Ihe  earlier  patents  is  incoq)orated 
in  the  later  patents  by  reference. 

Note  2.  The  following  references  are 
of  particular  interest:  "Ionospheric 
Modification  Theory,"  G.  Maltz  and 
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EW.  Perkins;  *The  Platteville  High 
Power  Facility,"  CaiTol  et  al.;  "Arecibo 
Heating  Experiments/'  W.E.  Gordon 
and  H,E.  Carlson,  Jr.;  "Ionospheric 
Heating  by  Powerful  Radio  Waves  J' 
Radio  Science,  VoL  9,  No.  11,  Novem- 
ber 1974,  pages  885-888,  889-894, 
1041-1047,  and  1049-1063,  respec- 
tively. "The  MST  Radar  at  Poker  Flat, 
Alaska,"  Radio  Science,  Vol.  15,  No,  2, 
March-April  1980,  pages  213-223.  Con- 
trolled Theiinonuclear  Reactions, 
Gtasstone  and  Lovberg.  D,  Van  Nostrand 
Co.,  Inc.,  Princeton,  NJ,  1960.  Tlw  Radia- 
tion Belt  and  Magnetosphere,  Hess, 
Blaisdell  Publishing  Company,  1968. 

Note  3,  Frequencies  used  by  HAARP 
arc  L45  MHz,  1.8  MHz,  and  7-20 
MHz,  "A  Theoretical  Study  of  Elec- 
tron-Cyclotron Absorption  in  Elmo 
Bumpy  Torus,"  Batchelor  and 
Goldfmger,  Nuclear  Fusion,  Vol.  20, 
No.  4  (1980),  pages  403-418,  de- 
scribes one  type  of  controlled  nuclear 
fusion  device  in  which  heating  is  pro- 
vided by  microwaves  at  the  electron- 
cyclotron  resonance  interaction.  . 

Further  information  about  HAARP  and 
other  fascinating  subjects  which  may  be  of 
critical  importiince  to  our  future  may  be 
obtained  from  the  hiteniiitional  Tesla  Soci- 
ety, Inc.,  P,0.  Box  5636,  Colorado 
Springs,  CO  80931;  telephone  {719)  475- 
0918;  or  FAX  (719)  475-0582,  Ask  for 
their  catalog  of  handbooks,  guides,  manu- 
als, and  summaries. 

Much  oi  the  information  for  this  aJticle 
was  taken  from  the  1995  HAARP  Resoun:e 
Guide,  available  as  #290004,  and  priced  al 
$19.95  plus  shipping  and  handling. 

[A  note  from  El  Supremo:  Can  our  be- 
loved government  really  be  planning  to 
experiment  on  us  on  such  a  large  scale? 
You  can  order  Nick  Begich  's  hook,  An- 
gels Don't  Play  This  Haarp.  from  the 
Tesla  Society  book  store  (23 3 p.,  ISBN  0- 
9648812-0-k  $15,  1995)  and  get  the 
straight  dope.  More  and  more  Alaskans 
are  learning  about  this  massive  govern- 
ment project  and  there 's  a  move  in  the 
Alaskan  legislature  to  stop  this  nonsense 
before  it  gets  operational.  Well,  exposes 
have  shown  us  that  they\'e  done  this 
sort  of  thing  before  with  radiation  and 
many  drug  tests  on  unsuspecting  people. 
Meanwhile,  the  construction  of  this  se- 
cret multi-billion  dollar  project  is  mov- 
ing ahead  in  Alaska,  with  the  whole 
world  as  guitiea  pigs.,.  Wayne] 


A  Funny  Thing  Happened  On 

Continued  from  page  16 

And  then  there  was  the  time  I  was 
''reading  the  mail,*'  listening  to  a  lo- 
cal station  talking  to  KC4USN,  the 
Naval  Antarctic  station.  In  the 
middle  of  his  transmission  he  sud- 
denly said,  "Stand  by,  musi  QRT  for 
a  minute."  When  he  came  back  on  he 
apologized  for  the  interruption,  ex- 
plaining that  someone  must  have  left 
a  door  lyar  and  he'd  had  to  shoo  out 
a  penguin  that  had  wandered  into  the 
shack.  Life  is  loo  short  for  QRP 
(QRPenguin,  that  is): 

These  are  just  a  few  of  the  funny 
and  unusual  incidents  involving  ham 
radio  that  I  have  accumulated  over 
the  years.  Td  be  interested  in  hear- 
ing  about  other  incidents  you  may 
have  experienced  or  heard  about,  73 
Hal. 


Receiver  Preamplifiers 

Continued  Jrom  page  17 

The  ghosl  signals  problem  was  driven 
home  to  me  by  a  Fellow  who  proudly 
boasted  that  he  had  two,  count  'em- 
two,  20  dB  preamplifiers  ahead  of  liis  2- 
meter  band  receiver.  Oddly,  he  thought, 
there's  a  problem  with  the  receiver  be- 
cause other  hams'  signals  appear  at  two 
or  three  spots  on  the  dial.  No  kidding. 
That  receiver  was  experiencing  front- 
end  overload,  and  it's  not  necessarily 
clear  whether  the  overload  was  in  the  re- 
ceiver itself  or  one  of  the  those  pream- 
plifiers. Disconnecting  one  of  the 
preamplifiers  gave  him  plenty  of  weak 
signal  performance,  but  reduced  the 
overload  problem  to  negligible  levels. 
Too  much  of  a  good  thing  isn't  a  good 
thing. 

At  the  end  of  the  day,  if  you  want  to 
improve  your  receiver's  weak  signal 
perfomiance,  put  the  first  dollars  into  the 
antenna  system  (besides,  it  helps  on 
transmitting  as  well).  A  good  beam  an- 
tenna is  not  too  awfully  costly  at  VHP/ 
UHF  frequencies,  and  some  other  fomis 
(e,g.  vertical  collinear  array)  are  positively 
cheap. 

One  thing  that  many  people  don*t  real- 
ize is  that  a  lot  of  the  w  ire  array  antennas 
found  in  textbooks  (like  my  own  Practi- 
cal Antenna  Handbook  or  Receiving  An- 
tenna Handbook — see  Radio  Bookshop) 
are  practical  at  VHF/UHF  even  when 
they  take  too  much  space  at  HF 
frequencies. 


Numiter  21  on  four  F0&tfbuck  imfd 


Persistence  Wins 


Nothing  ventured,  eta 


King  Waters  KK5LU 

4003  Grennocii 

Houston  TX  77025-2301 


I  took  my  test  for  Advanced  the  other 
day.  It  was  a  step  far  removed  from 
my  mind  that  day  two  years  ago 
when  I  sat  for  Novice. 

All  this  wasn't  neally  my  fault  I  have 
wanted  to  be  aham  since  I  was  11;  radio  fas- 
cinates meJ  am  told  that  at  the  age  of  three  I 
disassembled  an  old  black  Philco  AM 
broadcast  receiver,  while  it  was  still 
plugged  in.  I  must  have  done  a  good  job; 
the  repaimian  said  be  couldn't  fix  it. 

But  that  was  the  tenor  of  my  radio 
experienc  e— f ascinatio  n ,  interest , 
destruction.  I  learned  Morse  code  as 
a  Boy  Scout,  but  radio  theory  was 
never  a  strong  point.  One  of  my  best 
friends  understood  it  backwards,  but 
his  interest  was  hi-fi,  not  ham. 


^^I  was  stunned.  They  had 
to  tell  me  twice.  ^^ 

I  would  read  up  on  the  hobby  occa- 
sionally, I  bought  ARRL  books  fi^m 
Radio  Shack'T^  right  after  I  got  mar- 
ried in  1972,  but  they  were  written  by 
engineers,  and  I  was  a  journalist.  I  still 
have  Ihe  books.  There  are  ads  in  the 
back  for  crystal-controlled  ICOM  2 
meter  mobile  rigs,  and  Heath  kits,  but 
my  attention  wandered. 

Law  school,  a  litigation  practice, 
and  four  sons  intervened.  Then  two 
things  happened  independently:  I  acci- 
dentally boyght  a  copy  of  73,  and  I 
copied  some  CWl  That's  what  started 
me  off  to  that  VE  session  the  other  day. 

In  1992, 1  had  a  case  involving  a  fatal 
accident  on  a  microwave  tower  ITie  case 
centened  on  a  claim  of  defective  climbing 
belts.  At  a  bookstore  one  day  I  saw  a 
copy  of  73,  and  thought  it  might  have 
some  information  on  safety  around  tow- 
as.  It  did,  although  that's  anoiho"  stray, 
but  the  important  thing  for  me  was  thai  it 
dso  said  there  were  study  courses  for  li- 
censing now,  and  that  testing  was  by 


VEs,  not  the  FCC.  I  thought  I  might  look 
into  it  when  I  had  the  time. 

Then  I  went  flying  that  summer  with  a 
friend.  We  were  navigating  from  Mobile 
to  New  Orleans  when  he  asked  me  to 
tune  in  a  directional  beacon.  The  beacon 
would  have  a  Morse  identifier,  he  said, 


so  the  dots  and  dashes  were  printed  on 
the  air  chart.  1  tuned  to  the  frequency, 
but  I  recognized  the  code  without  the 
chart.  He  was  surprised.  So  was  L 

I  went  to  Radio  Shack  and  bought 
the  Novice  course.  The  code  work  went 

Continued  on  page  25 


CALL  TOLL  FREE 

(800)  292-771J 

Se  Habia  Espanol 


C&S  SALES 

EXCELLENCE  IN  SERVICE 


AFFORDABLE,  HIGH  QUAUTY  ELENCO  OSCILLOSCOPES 

2  YEAR  WARRAmY 


STANDARD  SERIES 

S-1325  25MHz   $335 
40MHz   S4S9 


S-1340 

Features: 

'  TV  Sync 

» 1  mV  Sensitivity 

■  X  -  ¥  Opsnaliksn 


•  High  Luminance  e'-CHT 
■  CDmplele  Schigmaiie 
'  Plus  much,  much  fiMwie-l! 


2  FR£E  piobes  inclycl«<l  wlthfiiach  scop^l! 


DELUXE  SERIES 

S-1330  25MHz  $439 
S-1345  40MHz  $569 
S-1360  60MHI  $759 

Features: 

■  Deiaysd  Sweep 

*  Airtomatic  06am  Findier 
<  Z  Ax\i  Mod-ulatiori 

*  Biiilt-iri  C-amponenl  TesS 

*  Plus  all  o1  the  features  of  ihe  "atfordabta"  serieg?' 


Dusi  tSine  bese 
il1umirvQT«d  Inlfirnal 


B&K  2MHz  Fynctlon  Generator  Model  4D10 


■  0.2H£  (0  2MHz 

•  Sine,  Square,  Triarr9l&, 
Pulse  and  ramp  output 

»  Vfarlablo  duty  cycio 

*  Variablo  DC  offset 


Fluke  Multimeters 

70  Series 

Modes  7011 S69.&S 

Modef  7311 S97.M 

Model  7511 .,.••.  $135.00 

Model  7711 $154.95 

Model  7911  -,. S175.00 

ao  Series 

Model  83.  .  . S235iD0 

Model  85 S269.00 

Moctcl  87 $289.00 


M-1700 

Digital  Myftim9ter 

11  runcKons  inclutfHnn  ^req  fn 

2QUHZ.  Lap  to  2DuF.   Meets  UL- 

1^44  sdJaty  epacs. 


$ 


42 


$5 


Model  M-6000 

Features  Ccrnipu'ter  interface  ami  Saftward 


■  Ricpency  to  AtiHz 

*  CftiiiMlEtRcv  Id  4^f 

Display 
1M*F 

-  ttl  I051C 

*  Pnlf.iPniMt  Hnld' 
'  AudlDI*  corHinafli^ 

■  Aii\a  p«iVM  alt 
^  Unit  indKAtor 
+  Diod»  IdM 

-  vil  ns^a  Cabla 


WRITE  FOR  A 

FREE  60  PAGE 

CATALOG! 


MX-9300 

Four  FiinctiDn&  in  One  Instrument 

Featiires; 

•  One  instrumenl  with  four  (est  and  mea- 
suflng  sysfefTis: 

^      ■  1.3GH/ Frequertcy  C&unte-r 
j^*      ■  2MHz  Sweep  Fjnclion  Gcnorater 
^jC^  ■  Digital  Multimctor 

»  Digital  Triple  Power  Supply 
'  o-aov  @  aA,  1 5V  @  1  A,  5V  @  2A 


Model  XP  Sei 

4  Fully  ReguLated  Pawer  Supplies  in  One  Unit 

-SDGvQUagM    3  nyi&d  - +5V  (-ii-s;!,  -  I2V^  1A. -lEV  (if  1A  *  I  Variable -2.5- aOvlg  2A 

Ideal  for  laboratories, 
service  shops  and  hob- 
byists. 
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B&K  Model  1G88 

High  Currant  {1$  amp}  Power  Supply 


'249. 


9B 


1.3GHz;  Universal  Counter 

Model  F-1300 


A.  a  othai' 
lunctlofts 


99. 


95 


Kit  Corner  over  100  kits  available 


XK-SSO  Digital  /  Analog  Trainer 


Elenco's  advancsd   dosignod   Digital   /  Analog   Trainer   i-s  spociaily 
d^signad  for  sct^ooJ  projects,  it  Is  built  on  a  single  PC  board  for  maxl^ 
muiTi  rellsbJIiiEy-   U  lricluijs£  5  bulk-In  power  supptlss.  a  function  gerrer- 
atOr  with  CQn|inU£MJ£ly  sine,  triangular  and  square  wavs  forms. 
15GD  lI'Q  point  breadboard  area. 

XK-550 
Assembled  and  Tested 


Model  AR-2N6K 


2  meter  /  €  meler 
Amateur  Radio  Kit 
$0^    95 


34.' 


)        M-2665K 

■^      Digitat  f^ult^motof  Kit 

»54  « 


;t;.tjy 


Full  3t  ftBTiqm  tt!  sap  &  tJBi\s  teltB 


Model  AM/f  M-10QK 

AM/FM  Transistor  Radio  Kit 


$ 


29. 


95 


TT-40I)K  Tetephore  Analyzer  Kit 


$ 


19. 


95 


169. 


95 


XK-S50K  -  Kit 

*1 39.^" 


Tools  and  meter 
shown  gpticHial 


WE  WILL  NOT  BE  UNDERSOLD 

UPS  SHIPPING:   48  STATES  5% 
OTHERS  CALL  f«5  n>in.  /  $15  max,) 
ILRES.  fl%TAX 


C&S  SALES,  INC. 

t50  W.  CARPENTER  AVENUE 

WHEELING JL   $00^ 

FAX:    {847>  541-M04    (847)  541  0710 


15  DAY  MONEY  BACK 

GUARANTEE 

FULL  FACTORY  WARRAMTY 

PRICED  SUBJECT  TO  CHANGE  WITHOUT  flQTICE 


CIRCLE  -184  ON  REAOER  SERVICE  CARD 
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Number  22  &n  ytmr  Feedback  card 


JPS  Communications 


DSP?  Yes,  you  need  it! 


Pete  Ferrand  WB2QLL 
65  Atherton  Avenue 
Nashua  NH  03060-1904 

The  endless  struggle  to  hctir  signals 
wilh  a  minimiim  of  noise  has  given 
rise  to  many  little  boxes  with  knobs  over 
the  years.  However,  I  believe  the  best 
solution     to    date    is     digital     signal 


€i 


Now  yau  can  have  a  50  Hz 
handmdth  if  yau  want  it.  ^* 


processing  (DSP).  Let's  face  it,  a  com- 
puter can  analyze  a  signal  a  lot  better 
than  a  pair  of  diodes  clipped  across  a 


speaker  line.  If  that  means  nothing  to 
yau,  it  might  be  fun  to  take  a  nostalgic 
trip  through  the  magazines  and  hand- 
books of  30  or  more  years  ago  to  see  just 
what  our  now  old-timers  were  up 
against 

About  five  years  ago  I  asked  73  if  1 
could  do  a  review  of  the  JPS  NIR-10. 
After  using  professional  noise  reduc- 
tion gear  I  was  eager  to  see  what  a 
more  reasonably  priced  ham  version 
could  do.  The  result  was  not  only  a 
positive  review,  but  a  unit  that  got 
used  almost  every  dav  until  last 
month,  when  1  upgraded  lo  the  new 
NIR-I2.  The  bottom  line  is  that  I'm 
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□  STOPPED 
25  hs/s 


Fig,  L  The  upper  trace  j^/?rni  v  the  unprocessed  audio  of  a  phone  station  in  the  noise.  The 
lower  trace  sho\rs  (he  effect  oftiw  NIR-iZ,  NIR  mode  only,  NJR  cumtol  set  lo  !Oo*clocL  The 
partem  displays  amplitude  on  the  vertica!  axis,  time  on  the  korizontaL  The  timing  has  been 
adjusting  to  compensate  fcir  the  NiR'i2\  delay. 
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FhotoA,  The  NIR- 1 2  noise  and  inieijerence 
reduren 

now  using  the  NIR- 12  every  day.  This 
clever  device  gives  me  an  array  of 
weapons  to  fight  interference  in  just 
about  all  modes:  voice,  CW,  the  digiial 
modes,  and  TV, 

Noise  reduction  s\  stems 

A  DSP  unit  first  disiiizcs  the  stenal  in 
a  way  similar  to  the  process  used  to  cre- 
ate sound  from  a  computer  or  audio 
compact  disc.  The  unit  then  analyzes  the 
signaL  iries  to  find  what  it's  looking  for. 
and  subtracts  the  remainder.  To  the  de- 
gree that  the  noise  doesn'l  sound  like 
what  you're  looking  for,  the  NIR- 1 2  can 
reduce  it. 

Any  noise  reduction  device  works 
best  wilh  a  strong  signal  and  iiltle  noise. 
Big  deal,  right?  One  good  way  k)  reduce 
receiver  noise  is  to  turn  down  the  RF 
gain  control,  with  cilher  a  knob  or  a 
front-end  attenuator  I  like  to  demon- 
strate this  to  any  newcomers  who,  for 
some  reason,  have  ne^cr  learned  to  use 
those  controls  on  a  rig.  As  long  as  there 
is  a  reasonable  dift^rence  between  the 
signal  level  and  the  noise  level  this 
methiKi  is  verv  effective. 

The  difference  in  noise  neclucTinn  s\stenB 
is  most  evident  wtien  them's  abiHil  /jero  dif- 
rercnce.  or  0  dB.  between  the  noise  and  the 
signal.  It's  also  much  harder  for  electa>nics 
(or  our  ears)  to  figure  out  the  <.tiltcrencc  be- 
tween noise  and  signal  wiOi  something  as 
complex  as  the  rclativcly  widcb.^ind  liuiiitm 
voice.  It  can  do  much  belter  witli  a  data  mode, 
which  is  narrtiwhand  and  usually  syncttro- 
nous  (FACTOR.  Clover,  etc  J,  where  the  de- 
moduljiir  knows  when  lo  axpcci  the  signal 
and  what  it  looLs  like,  iind  can  ignore  wtiat's 
iefL 


While  we're  waiting  fcr  some  mode  that 
diigitizgs  our  voices^  we'll  have  to  contend 
with  pulling  voices  throu^  an  array  of  noise 
and  ini^ercnce.  It's  just  gating  worse  with 
more  electronics  in  our  midsL 

1  work  as  a  radio  talk  show  host,  and  one 
of  my  majcr  radio  pursuits  is  listening  to 
my  competitors  on  other  stations  to  make 
sure  I'm  being  consistently  original  (yeah, 
light.-).  Living  in  a  city  and  trying  to  listen 
10  AM  stations  is  about  the  toughest  chal- 
lenge for  noise  roiuction. 

The  NIR-12  does  the  best  job  of  any 
similar  unit  I've  seen.  It's  also  better  in 
every  respect  than  the  previous  JPS  unit, 
lheNIR-10. 

One  question  that  arises  is  why  any- 
one would  buy  a  DSP  accessory  when 
many  transceivers  now  have  them  built 
in.  The  argument  for  the  built-in  unit  is 
convenience  and  simplicity.  Buying 
something  like  the  JPS  means  you  have 
the  fiexibiiiiy  of  using  DSP  with  a  vari- 
ety of  radios,  especially  mobile  ones,  or 
you  can  even  clean  up  a  noisy  cassette 
tape.  Then,  when  the  technology  is  im- 
proved, you  can  get  a  newer  DSP  unit 
without  having  to  upgrade  your 
transceiver. 


The  NIR-12*s  features 

Now,  let's  take  a  look  at  the  NIR-12, 
It's  built  in  a  heavy  steel  box  which 
provides  magnetic  shielding  and  keeps 
it  from  moving  around  when  operated. 
The  hookup  is  simple  -  you  feed  audio 
from  the  speaker  output  into  the  NIR- 


NIR  mode 

The  NIR  mode  (for  Noise  and  Inter- 
ference Reducer)  tries  to  recognize  hu- 
man speech  and  pass  it,  whtie  reducing 
everything  else.  Most  CW  and  data 
modes  sound  close  enough  to  speech 
to  pass  as  well.  By  adjusLing  the  front 


it 


The  NIR-12  works  well,  and  JPS's  reliability  and  customer 

support  are  superb.  '^ 


12's  input,  and  connect  the  speaker 
to  the  NIR-12's  output.  It  needs  11 
to  16  volts  DC,  which  you  can  get 
from  the  rig  or  wall  transformer. 
Then  all  you  do  is  adjust  the 
receiver's  volume  control  until  the 
"signal"  LED  flashes  on  signal 
peaks,  and  control  the  speaker  audio 
to  your  liking  with  the  NIR-12*s 
volume  control. 

You  have  four  modes  of  operation* 
plus  a  pass- thro  ugh  mode  where  no 
noise  reduction  is  performed.  TTie  modes 
are:  NIR  mode  for  spectral  noise  sub- 
traction, dynamic  peaking  mode,  band- 
width control,  and  a  notch  filter. 


r 

I 


panel  NTR  control,  you  can  change  the 
amount  of  noise  reduclion.  This  is  the 
mode  that  works  best  on  general  elec- 
trical noise,  static,  and  auto  electrical 
system  interference. 

Five  yeafs  ago  I  thought  it  would  be  help^ 
fill  to  put  the  noise  reduction  to  a  lest,  so  I 
asked  my  friend  John  Sency  WDI V,  the  ar^i 
safes  engineer  for  LeCiDy.  to  conie  by  with 
one  of  his  fancy  digital  scopes  to  get  a  prim- 
out  of  what  ihe  diffeieDc^  is  with  and  without 
theuniL 

WelK  now  it's  1996,  John's  siill  my 
friend,  and  he's  still  selling  for  LcCmy* 
so  once  again  he  stopped  by  and  took 
some  scope  printouts  of  40  meters  in  the 


See  why  the  RLC-CLUB  knocks  the  competition 's  socks  off\ 

Only  the  RLCCIVB  controller  system  gives  you  Windows"'  programming^ 
sojiware  that  allows  timers,  messages,  users  ami  most/nnctioHS  to  be  setup 
with  the  ease  of  a  computer,  very  powerfid  antopatch  features,  and  multiple 
repeater  control  at  such  a  low  price!  And  ivith  the  addition  of  the  RLC-Deluxe 
module  an  additionai  radio  pari  increased  otdput  contols  and  support  for  our 
large  voice  mail  based  Digital  Voice  Recorder  is  provided. 

RLC  CLUB  ControUer 

Dual  Port  Repeater  and  Remote  Base  Controller 

•  Indh  idu^  full  duplex  repealer,  link  or  remote  base  port  with  second  additioniil  ridlo  port 
expsBsion  using  the  Deluxe  opUon  module. 

•  Bulk  in  Autopaich  w  ilh  50(]  number  autodialer  500  call  sign  slots,  500  user  autopatch  code 
■ind  500  number  lung  distance  dialing  fable. 

•  100  time-ot-day  scheduler  slots  wiih  grandfather  clock  funcUon. 

•  Tl  voice  svTithesizer  with  6S^  word  male,  femaJe  and  special  effects  library 

•  Internal  16  second  Digiial  Voice  Recorder  allows  cu.sloni  voice  message. 

•  2  analog  temperature  inputs,  signal  strength  input  aiid  di»or  jlarm  input  standard. 

•  8  output  function  control  lines  using  the  Deluxe  option  module. 

•  Built-in  front  panel  12*LED  display.  Shows  COR,  PL,  VTX  and  DTMF  valid. 
-  19''  Rack  Mount  Enclosure  available  for  S 50X10. 

•  FCC  part  68  patch  with  fuse  and  surge  protection,  FCC  purt  IS  da^.s  A  typed. 
■  Free  Windows™   programming  software  included  with  easy  online  help  menus. 
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$500.00  ^^^^^ 


$175.00  i>^i*i^^E MOmilE 


Reiiiou^  t*asi?  support  for  Iconi  Cl-V,  Kermoml  i;eri;il 
mil  Yaesu  CAT  HF\VHF  radios.  Oiher  reniiue  bases 
sapponi-^d  include  the  RLC-ICM  1C-9U()  bund  iiuiduje 
oontmlkr  niiii  the  Boug  Hall  RRE  1  interfitce. 

Wftrld  Wkie  Web  Access:  hffp://wwwJifik-comm.cmn/Iinkcomin 


fj^^  Link  Communications^  Inc. 

^^^^     lis  2nd  Ave.  NE  •  EO.  Box  1071  •  Sidney,  MT  59270-1071 

■    Voke:{4U6}4S2-75i3    •    Fax:  i406}  4H2-7547    *    Saies:  I-H()0-6tO-40H5 
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Fig.  2.  The  top  trace  shows  unprocessed  audio;  lite  bottom  one  shows  dynamic  peaking 
mode.  The  data  for  the  traces  in  both  figures  was  captured  at  a  sample  rate  of  25,000  samples 
per  second.  Each  trace  is  two  seconds  long,  so  you're  looking  at  50,000  samples  for  each 
trace. 


afternoon.  I  was  using  the  same  recciven 
but  yes,  it's  a  iraich  belter  scope! 

The  NIR  mode  graphs  are  shown  in 
Fig,  1;  the  difference  between  ihe  top 
and  bottom  traces  is  quite  evident.  I  ad- 
justed the  NIR  level  for  what  mounded 
best  to  me,  not  the  highest  noise  rcduc- 
lion,  which  JPS  specifies  as  0  dB. 

The  NIR- 12  has  an  automatic  mode 
that  engages  when  the  control  is  turned 
Cully  clockwise  and  provides  a  setting 
based  on  signal-to- noise  ratio,  and  for 
some  types  of  noise  it's  pretty  close  to 
optimum. 

The  problem  with  this  subtractive  type 
of  noise  elimination  is  that  de-randomiz- 
ing the  noise  leaves  odd  artifacts  in  the 
remaining  signal.  II  seems  much  im- 
proved over  the  NIR- 10,  probably 
through  an  improved  algorithm,  or  per- 
haps Tve  just  become  used  to  it.  After 
all  I  must  have  been  used  to  listening  to 
plain  old  radio  noise,  though  I  really 
can't  remember  that  far  back. 

Dynamic  peaking  mode 

The  dynamic  peaking  mode  looks  for 
coherent   information   in   the  received 
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audio,  be  it  voice,  CW,  or  data.  It  then 
forms  a  peaking  filler  around  the  coher- 
ent informalion.  By  "peaking''  we're 
talking  about  a  filter  passing  a  band- 
width that's  only  as  wide  as  the  coherent 
signal  This  mode  is  activated  with  a 
from  panel  push-button,  and  its  ag- 
gressiveness is  controlled  with  a  three- 
position  slide  switch  on  the  rear  panel 

Dynamic  peaking  works  best  on  gen- 
eral atmospheric  noises.  You  lose  just 
about  all  naturalness  of  voice,  but  some- 
limes  it  lets  you  copy  an  otherwise  im- 
possible signal.  I'd  have  preferred  that 
this  mode  be  less  aggressive.  A  knob  for 
continuous  control  might  have  worked 
better  than  the  three-position  switch.  In- 
terfering voice  signals  are  just  as  coher- 
ent as  the  one  you  want,  so,  by  itself, 
dynamic  peaking  doesn't  help,  boi  you 
can  use  the  bandpass  controls  to  reduce 
nearby  signals  and  the  two  work  well 
together. 

The  artifact  thai  dynamic  peaking  pro- 
duces is,  in  JPS's  tcnns,  a  "surging" 
quality  which  is  hard  to  describe.  I've 
discovered  that  by  using  an  audio  equal- 
izer between  the  NIR- 1 2  and  the  radio 
Fm  able  to  improve  the  voice  quality.  A 


boost  in  the  speech  range  of  the  voice 
being  listened  to  can  sometimes  make 
the  sound  more  palatable. 

You  won't  see  the  artifacts,  but  you'll 
sec  the  dramatic  noise  removal  between 
the  lop  and  bottom  traces  in  Fig*  2. 
As  before,  this  is  40  meters  at  mid- 
afternoon. 

Notch  filter 

The  notch  filter  is  much  simpler  to  un- 
derstand. It  hears  a  tone  and.  if  the 
''Notch"  button  is  depressed,  in  five  mil- 
liseconds 50  dB  of  the  tone  is  elimi- 
nated. It  will  attenuate  a  whole  bunch  of 
tones,  although  there's  less  attenuation 
for  more  than  four  of  them. 

The  notch  mode  is  useful  in  getting  rid 
of  heterodynes,  some  data  transmis- 
sions, noise  from  a  nearby  computer, 
and  even  people  whistling  to  tune  up.  It 
isn't  useful  on  CW  or  data  modes,  since 
it  interprets  those  as  tones  as  well.  It's 
very  impressive  to  visitors  when  they 
press  a  button  and  the  tones  just  go 
away.  This  feature  is  very  good  about 
not  removing  any  more  of  the  audio  than 
is  necessary. 

Bandwidth  control 

The  audio  bandpass  filter  provides  a 
continuously  variable  passband  of  50  to 
3400  Hz.  The  center  frequency  of  the  fil- 
ter can  be  varied  from  200  to  3400  Hz.  If 
you  think  for  a  mcTmcnt,  you'll  see  that 
this  amounts  to  a  low-pass  filter  with  the 
center  frequency  at  200  Hz,  and  a  high- 
pass  filter  if  you  set  the  center  frequency 
at  3400  Hz. 

As  is  typical  of  digital  filters,  the 
"skirls"  are  extremely  sleep;  that  refers 
to  the  graphical  representation  of  band- 
width along  a  horizontal  axis  and  ampli- 
tude along  the  vertical  It  basically 
means  that  anything  outside  the  band- 
width you  have  set  is  attenuated  by  more 
than  60  dB. 

The  most  obvious  use  is  with  a  re- 
ceiver that  has  low  quality  filters,  such 
as  inexpensive  shortwave  portables.  The 
other  use  is  for  modes  that  you  don't 
have  crystal  filters  for.  Now  you  can 
have  a  50  Hz  bandwidth  if  you  want  it 

Most  operators  aren't  aware  that  you 
can  understand  a  voice  signal  with  only 
a  iOOO  Hz  bandwidth.  That's  because 
you  can  adjust  ihe  center  frequency  lo 
anything  you  want,  so  you  may  find  you 

Continued  on  page  32 


Persistence  Wins 

Continuj^  fipm  page  21 

easily.  My  trouble  was,  and 
remains,  theory.  When  I  got 
to  where  I  could  copy  5 
words  a  minute  100  percent, 
and  my  study  prograni  said  I 
was  consistently  85  percent 
accurate,  1  called  around  for 
tesl  sites-  Several  were  avail- 
able, but  I  decided  to  go  to 
the  one  in  downtown  Hous- 
ton put  on  by  the  Echo  Soci- 
ety. 

The  session  started  at  S:30 
AM.  1  was  there  a  few  min- 
utes early,  nervous,  like  the 
resl  of  the  20  or  so  people  in 
the  room^  a  cold  basement  in 
the  City  of  Houston 's  Emer- 
gency Operations  Ccnien 

The  VEs  called  for  Extra 
Class  code  takers*  Three 
people  stood  up  and  walked 
out  of  the  room,  trooping  up- 
stairs to  the  test  facility  and 
the  rest  of  us  sat  back.  Gene 
Whitehurst  WA5GZX  looked 
at  the  group  and  said  all  of  us 
should  have  gone  upstairs  to 
lake  the  20  wpm  test.  It 
wouldn't  cost  any  more,  it 
would  be  good  practice,  and 
so  what  if  you  didn't  pass 
it — what  i  f  you  did? 

I  was  not  persuaded,  but 
when  they  called  for  the  Gen- 
eral code  test,  I  decided  what 
the  heck  and  went  along, 
TIm^  were  seven  of  us.  The 
test  was  in  a  long,  narrow 
room*  tables  stretching  its 
length,  with  cubicle  desks 
^oqg  one  side.  Hie  t^  was  over 
a  speaker-— scratchy  and  loud. 

I  knew  1  could  only  copy  8 
words  a  minute  max.  I  knew 
'  it  was  a  waste  of  time,  and  I 
knew  the  callsigns,  being  im- 
portant, would  be  repeated  at 
the  end.  When  the  tape 
started,  I  tried  my  best  but  it 
was  hopeless.  I  thought  I  had 
the  call  signs,  but  the  rest  was 
a  hodge-podge.  It  looked  like 
random  practice,  but  the  test 
was  multiple  choice  and  I 
found  the  first  callsign  on  my 
sheet.  Then  I  froze.  The  next 
callsign    on   my    page    was 


incomplete,  since  every  an- 
swer listed  had  a  virgule — the 
strc*e  sign — and  two  digits  after 
ii,  showing  mobile  operation. 

I  checked  both  ends  of  the 
message  but  I  had  missed  it 
both  times.  It  was  a  toss-up, 
since  two  choices  had  differ- 
ent answers  for  the  same 
callsign  so  I  guessed  and 
went  on. 

There  was  a  question  on 
weather.  I  saw  a  "C"  on  my 
page  and  a  "V*  nearby,  I 
guessed  "cloud/'  and  went  on. 

The  rig  being  used  was  the 
next  question.  I  had  a  "Y"  on 
the  page  and  a  neighboring 
"U"  so  I  guessed  "Yaesu"  and 
moved  on. 

In  all,  I  made  such  "in- 
formed'* guesses  on  five 
quest! on s^  You  need  seven 
right,  I  guessed  on  five  oth- 
ers. On  one,  1  might  have  ac- 
tually remembered  hearing 
the  answer  without  writing 
down  the  characters,  but  who 
knows?  I  tun^  in  the  answer 
sheet  and  my  note  paper.  I 
grinned  when  the  VEs  said  Ihey 
would  check  to  see  if  there  was 
one  minute  perfect  copy.  I 
hadn't  made  20  seconds. 

I  went  downstairs  as  they 
graded.  It  would  be  a  few 
minutes  before  they  set  up  the 
Novice  test,  one  I  could  at 
least  copy.  The  VE  was  using 
2  meters  simplex  to  talk  room 
to  room.  They  called  down  to 
say  only  two  had  passed  the 
General  code  tesl.  One  of 
them  was  me. 

I  was  stunned.  They  had  to 
tell  me  twice — I  didn't  be- 
lieve them.  The  odds  were  all 
wrong.  There  were  so  many 
blanks  on  the  page,  although 
I  do  well  at  crossword 
puzzles.  The  remainder  of  the 
testees  went  upstairs  to  tate 
the  Novice  test  I  panicked, 
thinking  I  would  miss  this 
chance  and  they  would  re- 
grade  the  General  and  flunk 
me.  They  didn't. 

Continued  on  page  29 
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^^^^_  TVC-4G 

Made  m  USA       ooly  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

AND  GET  THE  ATV  BUG    '^1^5^ 

Many  ATV  repeaters  and  individuals  are  retransmitting  Space 
Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to  Spacenet  2 
transponder  9  or  weather  radar  during  significant  storms,  as  well 
as  home  camcorder  video  from  other  hams.  If  it's  being  done  In 
your  area  on  420  -  check  page  538  in  the  95-96  ARRL  Repeater 
Directory  or  call  us.  ATV  repeaters  are  springing  up  all  over  -  afi 
you  need  is  one  of  the  TVC-4G  ATV  420-450  MHz  do wncon voters, 
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We  ship  most  items  within  24  hours  after  you  call 
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Number  26  on  your  fesdt^ack  card 


The  MFJ  20  Meter  SSB  Rig 


More  Jim  in  the  sun. 


Jeff  Gold  AC4HF 
1751  Dry  Creek  Ros^ 
Cookesvilfe  TN  38501 

I  love  to  operate  20  meter  QRP,  I  got 
my  slarl  in  lUe  QfiP  mode  with  one  ot^ 
the  original  MFJ  20m  CW  rigs  and  a  di- 
puie.  I  had  a  blast  working  all  over  ihc 
world  while  I  was  porlahle  and  using 
baiter>'  power. 

When  MFJ  came  out  with  the  20m 
SSB  travel  rig.  I  jusi  had  to  have  it  so  I 
bought  one  and  had  a  izrcal  time.  We 
used  it  during  a  University  Club  QRP/ 
expedition,  an  eveni  which  really  gave 
students  a  reason  lu  w^am  to  upgrade. 
They  had  a  great  Lime  operating  out- 
doors with  wires  strung  in  the  trees 


said  they  didn't;  they'd  all  been  sold. 
But.  after  some  waving  ot  amis,  I  got  her 
to  go  look  and  she  found  one  out  back, 
siill  on  clearance  for  $50. 

1  drilled  a  hole  in  the  back  of  the  MFJ 
for  an  audio  signal  out  jacl<  and  spliced 
in  tlie  speaker.  When  1  U:jcd  it,  I  smelkd 
smoke.  Oops,  I  had  to  insulate  it  fifom 
ground. 

The  Radio  Shack  DSP  really  worlcs 
great  with  the  MFJ,  In  the  CW  mode, 
it's  like  a  whole  new  radio.  There  are 
three  baadwidih  settings;  I  have  found 
the  middle  position  best  for  most  of  my 
operating,  and  when  there  is  a  contest  I 
use  the  narrower  position.  I  hadn't  really 
noticed  a  need  for  additional  fdtering 


This  rig  and  accessories  can  easily  be  packed  into  a  small 

airplane  carry-on  bag.  " 


during  the  weekend.  The  rig  did  tend  to 
drift  and  had  a  loud  relay,  but  these 
weren't  serious  problems.  The  newer 
MFJ  units  are  much  more  stable  and 
work  first-rate.  The  club  used  the  little 
rig  on  Field  Day  and  in  some  bie  DX 
competitions  with  great  success. 

Unfortunately,  I  ran  shon  a  w  hilc  back 
and  sold  my  original  MFJ  20,  so  when  I 
recently  came  across  the  newer  MFJ  20 
meter  SSB  in  a  local  flea  market,  I 
traded  iinmcdialely. 

It  took  me  a  couple  of  days  to  track 
down  a  CW  adapter.  I  installed  it,  re- 
aligned the  VFO.  and  set  up  all  the  little 
adjustments  on  the  adapter  board  {pretty 
easy).  It  worked  weli  but  there  w^as  no 
filtering  so  1  found  it  hard  to  operate 
when  there  a  crowd  on  the  band. 

I  considered  building  a  small  audio 
filter  and  putting  it  in  the  cabinet  with  a 
selection  switch  on  the  back  of  the  rig. 
Then  I  just  happened  to  pass  a  Radio 
ShacfcT^'^*  and  somehow  my  van  just 
pulled  right  into  the  parking  lot  I  asked 
if  they  had  any  DSP  units  left  The 
young  lady,  who  I  had  dealt  with  before, 

2S  73  AmatBur  Radio  Today  •  July  1996 


while  on  SSB,  hut.  since  the  fitter  was 
already  attached,  I  started  to  experiment 
with  the  different  DSP  SSB  options.  The 
noise  reduction  feature  seems  to  do  a 
nice  job  and  the  narrower  filtering  some- 
times comes  in  handy.  The  DSP  now 
1  lives  securely  attached  to  the  lop  of  the 
MFJ,  The  whole  thing,  with  mv  mini  di- 
pole  and  gel  celU  is  now  ready  for  hiking 
trips. 

The  MFJ -9420  SSB  travel  radio 

The  manual  says,  "Your  MFJ-9420 
features  a  very  potent  speech  proces- 
sor. Please  resist  the  natural  tempta- 
tion to  shout  or  close-talk  the 
microphone  in  order  to  be  heard!  In* 
stead,  hold  the  mike  about  two  inches 
away  and  speak  normally/*  On  my  first 
contact,  looking  at  the  small  rig  on  top 
of  a  number  of  much  larger  rigs,  I 
found  myself  with  the  microphone  up 
close  and  talking  louder  than  normal 
so  that  my  small  signal  would  become 
bigger.  The  ham  on  the  other  end  said, 
**YouVe  plenty  strong,  but  it  sounds 


Photo  A.  AC4fIF's  partuhh  setup,  usiii}^  the 
MFJ-9420  and  a  Radio  Slmck  DSF  umL 
(Plwto  by  AC4HE) 

like  you  are  swallowing  your  mike. 
Back  awav  and  don't  shout/'  When  I 
did,  he  said.  '^Good  quality  audio  and  a 

nice  sienal.**  The  transmitter  draws 
about  2.2  amps  peak  at  13,8  volts.  The 
rig  I  tested  put  out  12  walls  on  audio 
peaks.  The  rig  will  tolerate  VSWRs  up 
lo  3:L 

The  VFO  has  a  8:1  reduction-drive 
with  ball  bearings  so  I  had  no  problem 
tuning  in  stations,  even  under  crowded 
conditions.  There's  a  lighted  analog 
meter  which  acts  as  an  S- meter  on  re- 
ceive. I  checked  it  against  my  com- 
mercial rig  and  found  the  readings  to 
be  comparable.  In  ihc  transmit  posi- 
tion the  meter  monitors  the  processor. 
It  is  a  good  idea  to  keep  an  eye  on  this 
until  you  get  used  to  the  rig  and  you'll 
get  the  same  glowing  audio  reports  I 
get.  There's  a  push-button  on/off 
switch;  a  push-button  tune  switch; 
which  is  useful  with  an  antenna  tuner; 
and  both  power  and  transmit  lights  as 
well  as  a  volume  control.  The  mike 
jack  is  a  five-pin  DIN  for  connection 
with  a  dynamic  microphone.  The  jack 
accepts  a  standard  Radio  Shack  274- 
003  plug. 

The  rear  panel  has  a  standard  SO- 
239  antenna  connector.  The  power 
jack  is  a  5.5mm  OD,  2.1  mm  ID  which 
accepts  standard  plugs  that  can  be  pur- 
chased at  Radio  Shack.  There  is  also  a 
mike  gain  adjustment.  The  manual  ex- 
plains thai  you  may  have  to  turn  down 
the  raikc  gain  if  you  are  operating  un- 
der noisy  conditions.  There  are  two  ad- 
ditional holes  for  the  plug-in  CW 
adapter  One  of  them  is  for  the  push- 


button  switch  and  the  other  for  the 
key.  This  module  wasn't  available  at 
the  time  I  tested  the  rig,  but  I  am 
looking  forward  to  testing  it.  I  like 
20  meters  a  lot  and  having  both  CW 
and  SSB  capabilities  in  a  small  por- 
table rig  is  a  big  plus  to  me. 

The  rig  is  the  same  size  as  their 
CW  QRP  rigs  and  operates  easily  off 
a  gel  cell.  I've  used  a  4  Ah  gel  cell 
for  a  long  period  of  time  without 
any  difficulty.  If  you  are  planning 
on  operating  from  hotel  rooms  or 
other  places  where  power  is  avail- 
able, there  is  an  optional  AC  por- 
table power  supply  available.  This 
rig  and  accessories  can  easily  be 
packed  into  a  small  airplane  carry- 
on  bag.  ru  be  packing  the  rig,  a 
small  gel  cell,  battery  charger,  and  a 
20  meter  dipole  for  a  trip  to  Arizona 
this  summer  Be  listening  for  me. 

1  don't  think  I  ever  had  as  much 
fun  testing  a  new  piece  of  equip- 
ment as  1  did  this  rig.  It  doesn't 
have  a  lot  of  bells  and  whistles, 
such  as  memories,  but  this  makes  it 
the  easiest-to-use  SSB  rig  I  have 
come  across.  My  first  contact  was 
with  Frank  W6A1Y,  He  reported  that 
the  audio  was  solid  and  very  good 
quality.  Mike  KDIQR  said,  "I  read 
about  that  rig  and  I'm  more  im- 
pressed now  that  i  hear  the  audio/' 

I  started  to  get  excited  about  what 
the  rig  could  do.  I  made  up  a  cigarette- 
lighter  power  cable  and  stuck  my  20 
meter  Ham  Stick  on  the  back  of  my 
convertible,  I  heard  someone  calling 
CQ,  Lou  KC2LL,  He  lold  me  that  the 
rig  had  great  audio  and  a  good  solid 
signal  and  stated,  "CanU  believe  how 
well  you  are  doing  with  tow  power 
and  a  Ham  Stick  antenna," 

Next  was  to  see  if  anyone  cciitid 
hear  me  during  the  CQ  WPX  con- 
test. Contests  are  a  lough  test  for 
any  rig,  but  I  managed  to  make  quite 
a  few  contacts  using  the  home  sta- 
tion five-band  quad.  At  one  point  I 
heard  a  big  pileup  on  TMIC.  I  gave 
him  a  calL  We  exchanged  conlesl  in- 
formation and  I  snuck  in  the  com- 
ment that  I  was  working  low  power 
on  a  new  MFJ  rig.  He  came  back 
and  asked  me  if  I  really  said  1  was 
using  low  power.  When  1  affirmed 
that  1  was  he  said,  "Unbelievable, 
you  are  stronger  than  the  rest." 
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MAGGIORE  ELECTRONIC  LAB. 


Hi  Pro  Repeater 
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Model  R1 


INTRODUCES  THE  NEW  Hi  Pro  "Rf"  REPEATER 

HERE  IS  A  COMPLETE  LOW  COST  VHF  REPEATER  LESS  CONTROLLER,  PRfCE  $589.00 
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The  transceiver  was  designed  as  a 
small,  portable  travel  rig  that  is  rug- 
ged enough  to  take  on  camping  trips. 
The  rig  was  not  meant  to  be  a  replace- 
ment for  your  main  station  rig.  It 
doeso'l  have  RIT  and  there  is  no  jack 
for  headphones,  but  it  does  do  a  great 
job  at  what  it  was  designed  to  do.  It 
lists  for  $219.95  without  the  micro- 
phone and  $229,95  with  the  mike — 
buy  the  Tnike.  The  AC  portable  power 
supply  lists  for  $39*95. 

The  Radio  Shack  DSP  noise  reduc- 
tion system 

The  unit  is  very  small  and  light.  It 
can  operate  off  a  standard  AC  outlet  if 
you  purchase  the  optional  adapter.  It 
comes  with  a  power  cord  to  operate 
from  12V  DC.  The  unit  is  a  computer 
controlled  digital  signal  processor 
with  a  built-in  audio  amplifier  and 
speaker.  It  was  designed  for  communi- 
cation receivers  and  its  purpose  is  to 

reduce  heterodynes,  to  reduce  back- 


ground noise  and  separate  it  from  the 
desired  signal. 

The  audio  amplifier  puts  out  5 
watts,  which  is  more  than  adequate. 
There  is  an  external  speaker  jack  that 
lets  you  comiect  a  speaker  using  a  1/8" 
plug.  There  are  filters  for  CW  that  al- 
low  you  to  select  one  of  three  band- 
widths.  In  the  SSB  mode  you  can 
either  choose  the  bandwidth  mode 
(works  same  as  CW)  or  the  Noise 
Reduction  Mode  (NR).  The  NR 
mode  really  gets  out  the  heterodynes 
well  for  such  an  inexpensive  unit.  It 
has  an  on/off  control  that  also  con- 
trols the  volume,  and  a  power-on  in- 
dicator. It  comes  with  a  mobile 
mounting  bracket  which  slips  on  the 
DSP  end,  and  hardware  is  provided 
for  the  car  installation  end.  A  phone 
jack  is  also  included  on  the  front 
panel,  ll  is  a  very  simple  and  straight- 
forward unit  to  connect  (the  cable  to 
connect  to  the  rig  is  included)  and  to 
operate.  I  didn't  even  have  to  read  the 
manual.  B 
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The  BASIC  Stamp 

Wait  'til  you  read  about  this  fabulous  new  toy  I 


Bob  Johansen  WB2SRF 
61  Burnside  Ave. 
Staten  Island  NY  10302 

The  adage  "Good  ihings  come  in 
small  packages"  needs  tu  be 
changed  lo  "Great  ihings"  for 
Parallax's  BASIC  Stamp.  It's  a 
stamp-sized  computer  that  runs 
BASIC.  How  'bout  them  apples? 

Currently  there  are  three  versions 
of  the  BASIC  Stamp:  (1)  The  origi- 
nal version,  now  several  years  old, 
which  used  two  socketed  DIP-ICs 
mounted  on  a  small  (1-1/2"  x  2-1/2") 
PCB.  It  has  eighi  I/O  pons,  program 
storage  of  80  BASIC  instructions, 
and  4  MHz  operation,  A  small 
proiotyping  area  on  ttie  board  is  re- 
served for  your  use.  (2)  The  surface- 
mount  module  version  of  the  BASIC 
Stamp,  which  is  called  the  BSl-IC, 


reserved  for  your  proiotyping.  It  is 
wise  to  buy  at  least  one  carrier  board 
for  whichever  version  of  the  stamp 
you  intend  lo  use  so  that  yoti  can 
program  it.  Afterwards,  you  can 
place  the  BASIC  Stamp  module  into 
a  socket  on  your  own  PCB  to  work 
with  your  own  projects. 

These  products  have  come  to  revo- 
lutionize the  way  your  projects  can 
he  controlled,  keeping  your  time 
spent  on  development  to  a  minimum. 
For  example,  BASIC  Stamps  are  be- 
ing used  bv  model  railroaders  to 
control  their  train  layouts.  Robotics 
hobbyists  use  them  to  make  '^brains" 
to  control  their  pet  robots.  Ham  op- 
erators use  them  to  build  ID  units, 
repeater  remote  controllers,  etc. 
There  are  also  endless  industrial 
applications  for  this  device. 


Its  real  beauty  is  its  ability  to  change  time  durations  or  circuit 

paths  quickly  and  easily.  " 


and  has  14  pin  (SIP)  single  in-line 
pins.  The  size  is  about  1-3/8*'  x  3/8** 
X  1/8"  thick  and  it  has  the  same  elec- 
trical specificalions  as  the  original 
version.  (3)  The  new  BASIC  Stamp 
II  (BS2-IC),  which  is  also  a  surface- 
mounted  module,  has  24  (DIP}  dual 
in-line  pins.  This  one  is  just  slightly 
longer  than  a  postage  stamp,  ll  is 
only  about  3/16"  thick  and  fits  into  a 
standard  0,6"  wide  DIP-IC  socket.  It 
has  16  I/O  pons  and  program  stor* 
age  of  600  BASIC  instructions.  It  in- 
cludes many  new  functions  and 
performs  much  faster  with  20  MH/ 
operation. 

Note:  The  BSl-IC  and  the  BASIC 
Stanrp  II  modules  require  a  separate 
carrier  board  to  provide  power  and 
programming  connections,  while  a 
small  blank  area  of  the  board  is 
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Any  application  which  previously 
required  devices  such  as  the  vener- 
able Signetics  NE555  timer,  various 
logic  gate  ICs,  etc.,  wired  together 
lo  serve  a  function,  can  be  better 
implemented  by  use  of  the  BASIC 
Stamp,  Its  real  beauty  is  its  ability  to 
change  lime  durations  or  circuit 
paths  quickly  and  easily — you  just 
change  a  few  keystrokes  during  pro- 
gramming, instead  of  having  to 
bother  with  the  selection  of  resistor 
or  capacitor  values  and/or  hacking 
away  with  hard -wired  circuitry  to 
obtain  the  desired  function. 

Once  the  desired  program  is  devel- 
oped, loaded  and  debugged  in  your 
system,  you  disconnect  your  PC 
from  the  Stamp  and  it  will  continue 
(o  function  on  its  own.  The  program 
is    held    in    EEPROM    (electrically 


erasable  programmable  read  only 
memory)  so  that  no  battery  backup 
is  required  for  it  to  hold  your  pro- 
gram (for  over  10  years)  and  it  can 
be  rep rog rammed  hundreds  of  thou- 
sands of  times  for  different  func- 
tions. They  are  based  on  Microchip 
Inc/s  PIC  16C56  and  16C57  RISC 
(reduced  instruction  set)  based 
microcontrollers  to  which  Parallax 
has  added  its  proprietary  P-BASIC 
interpreter,  permanently  burned  into 
the  chip's  memory. 

Ho^  to  get  started 

The  BASIC  Stamp  is  programmed 
by  using  a  special  programming 
package  thai  sells  for  about  $100,  a 
one-time  investment  for  program- 
ming many  BASIC  Stamps.  The  IC 
module  and  the  matching  carrier 
boards  are  sold  scparaiely,  and  are 
not  included  with  the  programming 
package.  The  BS2  IC  with  the  car- 
rier board  sells  for  about  S70  and  the 
BSI'IC  with  the  carrier  board  sells 
for  about  S50.  The  BASIC  Stamp 
alone  sells  for  about  $40. 

The  programming  package  in- 
cludes an  excellent  instruction  book 
with  20  different  application  notes, 
shown  in  detail,  with  both  program 
listings  and  schematics,  for  interfac- 
ing with  the  BASIC  Stamp.  Some 
examples  of  these  applications  are 
interfacing  lo  an  LCD  panel,  key- 
pad <  A/D  converter,  servo,  a  stepper 
motor,  sensing  temperature  and  hu- 
midity, sending  Morse  code,  infrared 
control,  sonar  range  finding,  and  so- 
lar power. 

The  BASIC  Stamp  11,  which 
is     Parallax's     new     product,     has 


additioQal  capabilities  so  they 
now  include  an  additional 
booklet  with  the  program- 
ming  package.  Besides  the 
increased  I/O  lines  and 
speed,  the  two  most  outstand- 
ing new  features  are  XOUT 
X-10  (power  line  remote  con- 
trol code  transmission)  and 
DTMFOUT  (DTMF  tone 
generation). 

You'll  need  a  PC  with  at 
least  128K  RAM  running 
MS-DOS  2.0  or  greater.  One 
3.5"  HD  disk  is  provided 
with  the  programming  pack- 
age. The  BASIC  Stamp  uses 
the  Parallel  printer  port  with 
three  wires  to  the  DB-25  plug 
interface  hookup.  The  cable 
is  provided  with  the  program- 
ming package.  The  BASIC 
Stamp  n  uses  the  computer's 
serial  port;  a  DB-9  cable  is 
provided  with  the  program- 
ming package. 

The  Stamps  are  powered 
most  conveniently,  using  a 
standard  alkaline  9V  transistor 
radio  type  battery  which  snaps 
directly  onto  the  cairier  board. 


I  can  recall  my  first  experi- 
ence programming  my  first 
BASIC  Stamp.  Within  five 
minutes,  I  loaded  in  a  short 
program,  which  made  an 
LED  that  I'd  connected  to 
one  of  the  I/O  lines  blink.  I 
was  very  excited  about  being 
able  to  control  a  device 
through  ray  PC  keyboard* 
The  next  thing  I  did  was 
hardwire  a  DTMF  decoder  IC 
onto  the  prototyping  area  and 
develop  a  program  to  de- 
code touch- tone  commands. 
I  made  several  remote  con- 
trol devices  with  the  BASIC 
Stamp  to  use  with  a  pair  of 
HTs. 

Now  I'm  hooked  not  only 
on  soldering  components 
together,  but  also  on  sketch- 
ing flow  charts  and  develop- 
ing programs  to  try  out  with 
the  new  stamp  in  my  collec- 
tion, the  BASIC  Stamp  II. 
Try  one — you'll  like  it! 

For  more  information  con- 
tact: Parallax,  Inc.,  3805 
Atherton  Road  #102,  Rocklin 
CA95765.  (916)  624-8333, 


Persistence  Wins 

Contmiied  jhtm  page  25 

I  was  Still  in  shock  when  I 
went  upstairs  to  take  my 
Novice  written  and  I  thought 
I  did  okay.  I  was  sitting  down 
when  I  heani  over  the  sim- 
plex, 'Tell  Mr.  Waters  he  will 
have  to  take  another  test/*  I 
thought  this  meant  I  had 
failed  the  written,  I  thanked 
the  test  staff  and  left  to  join 
my  sons  on  a  Scout  trip, 
thinking  I  could  always  take 
the  Novice  written  again. 

I  started  studying  again  that 
night,  and  I  wondered  how  I 
had  failed  when  I  did  so  well 
on  the  computer. 
•  On  Tuesday  night,  I  got  a 
letter  from  Gene  Whitehurst 
asking  me  why  I  had  left 
without  taking  the  Technician 
written,  since  there  would 
have  been  no  additional 
charge.  He  enclosed  the 
CSCE— for  13  wpm  and  Ele- 
ment 2.  I  would  be  receiving 


my  license  In  six  weeks.  I 
went  to  work  that  night  on 
Technician  study,  thinking  I 
had  only  a  year  to  pass  Gen- 
eral written.  By  June,  though, 
I  had  done  it,  I  got  my  Gen- 
eral license  in  August* 

I  thought  there  I  would 
stay,  never  hoping  to  get  to  20 
wpm  and  Advanced  was  a 
SOO-question  pool,  but  a  fel- 
low lawyer  called  up — Madi- 
son Jones,  then  KB5ZMH. 
He  wanted  to  say  hello.  We 
became  friends.  Then  the  so- 
and-so  upgraded  to  Extra 
(AB5TV)  and  started  talking 
about  less  crowding  for  QRP 
contacts. 

I  bought  the  Advanced  study 
materials,  which  is  all  regula- 
tions, procedure,  theory,  and 
antennas,  my  favorite,  and 
took  the  test  on  a  Saturday.  I 
wasn't  ready.  The  computer 

Continued  on  page  32 


WE  DON'T  BUILD  THE  MOST, 

WE  JUST  BUILD  THE  BEST! 
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800-328-2393 
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BKiimtTiTn 


310  Garfield  St  Suite  4 

,  PO  Box  2748 

ElECTROrsiics  6ug8ne.  Oregon  97402 

kpt^'^/www.motron.com 


iBANSIVlinER  FiNqERpRiNTiNq  SySTEM 

TxlO™  Software  and  IBM/Compatible  circuit  card. 

Now  Shippiiviq  Version  2  SoItware 

f%iTh  AUTOMATic  IMAtch  ANci  COMpAREl 

TxID™  TjKPorter™ 

Extern aI  AdApTER  foR  IMobilE  OpERAiioN. 
Connects  tIjeIxID  TO  youR  Laptop  Computer!  , 


TxIO'I  R\c)FRpRipir!riq  SysrEM  u/iih  SoFiware 
TxPOI^tCl^'"   MobiU  OpERATioN  AcIa|>ifr 


699.00  Plus 
:249.00  s/H 


Call  for  more  information. 

Info:  (541)  687-2118  Fax:  (5ll)  687-2492 
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Numb^  30  on  your  Feedback 


How  Much  Are  Those 
Decibels  Worth? 


A  survey  of  amplifier  costs  and  the  resulting  S-units. 


Bill  Clarke  WA4BLC 
764  Alta-Voor  Road 
Altamont  NY  12009 


Thinking  of  purchasing  an  HF  am- 
plilkr?  What  outpul  do  you  want: 
kilowalU  legal  limit,  or  California 
kilowati?  Perhaps  you're  happy  to  oper- 
ate with  only  100  walls,  which  is  Ihe 
typical  output  of  today's  transceivers.  So 
what  is  the  real  difference  in  signals  at 
the  receiving  end^  as  compared  to  the 
output  signal  al  Ihe  transmitting  end? 
And  what  are  the  dollar  costs  lor  ihese 
S-meter  differences? 

First,  a  basic:  Each  time  the  final  RF 
output  power  is  doubled,  there  is  a 
power  incTease  of  3  dB.  A  gain  of  3  dB 
on  HF  is  generally  considered  to  be  ihe 
least  discernible  change  at  the  receiving 
station.  An  increase  of  6  dB  is  one  S-unii 
and  can  be  considered  a  worthwhile  gain 
(Note:  S-units  vary  beiuecn  receivers, 
though  they  shouldnl).  The  following 
dB  gain  figures  are  based  upon  an  inilial 
RF  output  power  of  100  waits: 


Small  ampllfters 

A  power  gain  of  6  dB  can  be  achieved 
with  a  small  amplifier  which  usually 
uses  four  sweep  lubes.  These  amplifiers 
otTer  an  economical  entry  to  moderate 
RF  power  gains;  however,  they  must  be 
handled  carefully  since  the  tubes  won't 
stand  prolonged  tune-ups.  Such  ampliti- 
ers  were  plentiful  a  few  years  ago;  how- 
ever^  I  am  unaware  of  any  being  made 
now.  There  are  several  different  models 
available  used,  generally  selling  for 
$150--$250. 

Kilowatt  amplifiers 

The  next  step  is  the  kilowatt.  Used 
kilowatt  amplifiers  generally  use  four 
SUA  tubes,  two  572B  tubes,  or  a 
single  3-500  tube.  New  kilowatts  use 
either  the  single  3-500  tube  or  four 
811A  tubes.  Output  levels  are  around 


Amplifier  Gain 


T 


6dB 


9dB 


10dB 


12  dB 


5dB 


Power  Output 


400W 


800W 


1000W 


1 600W 


3200W 


800-1,000  watts,  for  a  9  dB  or  10  dB 
increase  above  our  100  watt  input 
level.  New  kilowatt  amplitlers  cost 
from  $1,100  to  about  $L500.  Used 
kilowatts  Stan  at  about  $300  {more  if 


^^You  don  -f  need  an  amplifier 

to  make  contacts^  but  it  sure 

can  make  life  easier/^ 


you  wanl  160  meter  and  WARC  hand 
coverage).  One  exception  to  these 
prices  is  the  Amerilron  amplifiers  us- 
ing the  81 1 A  tube.  The  three-tube  unit 
(AL81 1)  is  rated  al  600W  output  and 
sells  for  under  S600,  The  AL81 IH  uses 
four  tubes  at  800W  and  sells  for  a  little 
over  $700.  It's  a  new  amplifier  at  a 
used  amplifier  price,  and  the  differ- 
ence in  dB  between  600 W  and  80()W 
isn*t  really  significant.  In  between  the 
kilowati  and  ihe  small  sweep  tube  am- 
plifier lies  an  area  of  500W  and  600W 
solid'Stale  amplifiers.  Generally,  these 
are  easy  to  operate,  requiring  no  tune* 
up.  Some  models  interconnect  with  the 
transceiver  and  track  band  changes  and/ 
or  make  antenna  select  ions.  Prices  vary 
rrom  $1J00  for  the  Amcritron  ALS600 
(with  a  built-in  power  supply)  to  nearly 
$3,000  for  a  fuU-feaiured  ICOM  IC- 
2KL.  Solid-slate  amplifiers  require  no 
tuning  and  produce  no  filament  heat. 
They  are,  however,  expensive  for  the 
amount  of  power  gained! 
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The  last  legal  step  is  the  full-power 
amplifier,  capable  of  developing  the 
amateur  limit  of  1,500W  PEP  output. 
Amplifiers  in  this  power  class  typi- 
cally use  two  3-500  tubes,  a  single 
3CX-1200A7,  an  8877  tube,  or  a  4CX- 
1600U.  Many  of  these  amplifiers  are 
capable  of  producing  slighily  more 
output  than  that  legally  allowed. 

More  than  the  law  allows?  Let's  look 
at  the  3  dB  rule  again.  In  order  to  make  a 
discernible  difference  at  the  receiving 
end,  your  output  must  increase  by  3  dB. 
That  means  you'd  have  to  increase  your 
1500W  legal  limit  to  3,000W  to  make  a 
difference  on  the  other  end.  The  differ- 
ence between  running  your  amp  at 
U500W  and  at  2,0O0W  will  not  be  no^ 
ticed.  It  is,  however,  illegal! 

New  amplifiers  in  the  legal  limit  class  gcn- 
eraUy  sell  in  the  arca  of  $l,8a)  to  $2,300. 
However,  top-of-the-line  units  such  as  the  Al- 
pha serias  sell  for  up  to  $6,000.  Used  t,500W 
amplifiers  start  at  about  S800  (more  for  160 
metei^  and  WARC  haiid$). 

The  cost  of  decibels 

Here  is  the  lowest  cost  you'll  probably 
find  for  each  power  increase: 


Used  amplifleFS 

Older  amplifia^,  such  as  the  Heathkit  SB- 
200,  using  two  572Bs,  or  the  Collins  30L1, 
using  four  8 1 1  As,  rniike  excellent  general-use 
kilowatt  amplifiers.  You  may  need  to  use  a  re- 
lay box  on  the  keying  line  to  protect  some 
solid-state  tmnsceivcrs  from  high  switching 
voltages.  Majiy  older  amplifier  sell  on  tlie 
used  market  for  $300  to  $600,  depending 
upon  their  appearance  and  tube  condition.  Be 
aware  that  160  meter  and  WARC  band  cover- 
age does  not  exist  on  most  older  amps, 
whether  kilowatt  or  legal  limit  versions. 

TUbes 

Tube  costs  are  a  factor  when  buying 
any  aniplifier,  since  at  some  point  in 
time  you  will  be  faced  with  buying  a  re- 
placement. The  tubes  in  used  amplitlers 
are  alvvavs  an  unknown  factor  and  re- 
placement  costs  should  be  considered 
prior  to  making  a  purchase. 

Sweep  tubes  sometimes  sell  for  less 
than  $10  each,  hut  can  go  higher  than 
$20,  For  other  atnplifiers,  the  Russian- 
made  Svetlana  81  lA  tubes  sell  for 
under  $20  each,  572B  pairs  sell  for 
about  $95,  and  3-500s  start  at  about 
$110.  When  you  get  to  the  more  exotic 
tetrode  tubes,  the  prices  go  up  quickly; 


Amplifier 
Gain 
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Out 

New 
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Used 
Cost 

$/dB 

B  dB     , 

1 

400W 

N/A 

1 

$150 

1 

$25 

9dB 

800W 

$700 

$300 

$78 

10  dB 

1 0OOW 

$1000 

$500 

$100 

12  dB 

1500W 

$1800 

$800 

$150 

Notice  the  difference  in  dollars/dB  be- 
tween an  8(X)W  amp  ($78/dB)  and  one  thai 
puts  out  the  flill  legal  limit  ($150/dB).  If  you 
invest  $1,100  more  to  get  linom  800W  to 
[^OOW,  ihe  S-meter  on  the  receiving  end 
will  go  up  about  half  of  mi  S-unii.  Is  it  worth 
it?  Only  you  can  decide.  The  cost-per-<iB  m- 
tio  gets  even  higher  as  you  consider  belter 
equipment.  A  full-featLned  kilowatt  oulput 
solid-state  amplifier,  such  as  the  ICOM 
IC-4KL,  lists  for  nearly  $9,000,  or  $900/dB . 


3CX800A7  at  about  $300,  3CX1200A7 
at  just  over  S400,  and  8877s  at  better 
than  $600  each. 

Remember,  a  ktlow^att  will  sound  the 
same  regardless  of  what  lubes  aie 
producing  it. 

When  a  kilowatt  is  not  1,000  watts 

Watch  out  for  those  advertised  power 
claims;  ihey  can  be  devious  and  misleading 


due  to  confusion  between  input  and  oulput 
pt^wer.  Generally,  a  good  amplifier  will  be 
aix^iut  65%  efficient.  This  means  that  a  manu- 
facturer may  refer  to  an  amplifier  with  one 
tliousiuid  watts  mput  as  a  kilowatt:;  however, 
that  amplifier  would  only  provide  650  watts 
output.  The  examples  used  in  this  article  are 
bcLsed  upon  output  power, 

Aniplitier  obsei'vatioiis 

You  don't  need  an  amplifier  to  [iiake  con- 
tacts, including  DX  and  contasfing.  Thene  are 
thousands  of  hams  using  100  watt  transmit- 
XOiS  and  wire  antennas,  aU  enjoying  their 
share  of  DX  and  contests.  It  is  the  antenna 
fii"st,  then  the  power  level,  that  counts,  and 
somewhere  between  the  two  is  the  operator 
whose  skills  bring  about  mtmy  more  contacts 
llicin  bmle  force  alone. 

Seldom  do  local  contacts  (75  meter 
nets,  for  example)  require  the  use  of  an 
amplifier.  After  all,  we  are  supposed  to 
use  only  the  power  necessary  to  main- 
tain communications.  Unnecess^irv  am- 

J' 

plifier  use  serves  to  clog  up  the  bands 
with  QRM  and  make  the  electric  power 
companies  richer. 

Too  often  an  amplifier  is  used  as  the  means 
to  attain  a  gCKxi  signal  rei>tirt,  when  the  sajuc 
good  report  couid  have  been  had  if  the  im- 
tenna  system  was  improved  (at  much  less 
cash  outlay  than  the  cc^t  of  an  amplifier). 
This  sttitement  is  very  t)ften  tlie  case  on  160 
and  75  meters  and,  to  a  lesser  degree,  applies 
to  otlicr  bands  as  welL 

A  directional  antenna  such  as  a  three-ele- 
ment yagi  or  a  two-element  quad  will  con- 
centrate your  signal  and  give  about  7  dB  gain 
in  a  single  direction  (using  a  1(X)W  tt'ans- 
ceiver,  this  is  the  equivalent  of  5{X>W  into  a 
dipole).  A  tower  and  yagi/quad  can  be  expen- 
sive; howev^,  diere  are  many  wire  antenna 
configurations  that  are  equally  effective,  cost- 
ing only  a  few  dollars  and  requiring  only  a 
little  time  to  put  up. 

Some  bands,  such  as  15, 12,  and  10  meters, 
do  not  play  the  amplifier  game  well  R-opaga- 
tion-wise,  these  bands  are  eillier  open  or  they 
are  closed.  No  amount  of  powder  will  rou- 
tinely support  communications  at  a  level  any 
greater  ihcm  I OOW  wUl  do. 

A  place  for  amplifiers 

It  is  not  uncommon  for  an  amplifier  to 
make  the  difference  between  getting  through 
and  getting  tiiat  QSL.  As  an  added  feature, 
amplifiers  are  nice  in  the  winter.  The  ones 
with  real  tubes  provide  a  warm  glow  in  the 
shack  and  help  heat  it  as  well !  ^ 

73  Amateur  Radio  Today  •  July  1996  31 


wfcTo      RC-1000 

Computer  RErEATER 

Concepts  CONTROLLER 


•  Autopatch*  Reverse Autopatch 

•  User  Pfogrammable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  wltl^  schematics  *  90-Day  Warranty 

Wired  &  Tested  w/  manual ....  $239.95 

Micro  ComDUfef  Concepts 

8849  Gum  Tree  Ave. 

New  Port  Richey,  FL  34653 

813-376-6575 


QRCXE  ISO  ON  REAOEH  SEflVICE  CARS 

FiBld  DdV  Antenna 

' '   Installation 

System 


F^aady  tat  j<d:.on 


S  29.95 

tiAfe 
Ship 

1-801-373-8425 

AntennasWest 

Bat  S00«2  S.  Pfcw,  UT  fl4£C-5 
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can  pull  out  a  cotain  voice  with  a  center  Fre- 
quency of  1100  Hz  and  a  1000  Hz  band- 
width, copying  voice  frequencies  lietween 
600  and  1600  Hz.  It's  like  the  F  pass  control 
on  some  receivers. 

Hiose  are  the  four  mock^  available  with 
this  filter.  A  signillcant  ad  vLintage  of  the  NIR- 
12  is  the  ebility  to  use  them  all  at  the  same 
time,  including  cutting  the  bandwidth  when 
using  the  NIR  mode,  as  I  mentioned. 

Some  of  the  artifacts  created  by  the  NIR 
mode  can  be  i^uccd  by  using  the  dynamic 
peak  HKxle,  and,  many  times,  both  can  be  ad- 
justed for  best  overall  noise  reduction. 
Of  course  the  notch  filter  is  always 
useful  with  voice  modes. 


feabires 


You  can  also  use  an  NTR-12  for  transmit 
audb  ppDcessing.  This  is  most  useful  if  your 
micTDphDoe  is  picking  up  a  lot  of  ambient 
iK3ise.  You'll  have  ID  provide  your  own 
switching  and  preamplificaiion  if  you  want  to 
use  the  same  unit  for  transmitting  and  receiv- 
ing, but  iheiB's  no  provision  for  resetting  the 
rontiDis  for  diffaent  transmit  and  receive  set- 
ting so  you're  beoer  oflF  using  the  unit  on 
either  TX  or  RX  —  but  not  both* 

The  NIR- 12  provHes  a  line  level  output 
that's  not  controlled  by  the  volume  contEol  for 
things  like  TNCs,  KFTY  ctemodulaiofs,  or 
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Persistence  Wins 

CoTVtinuEdJrom  page  29 

said  I  was  only  averaging  32  to  36  right, 
and  you  need  37  out  of  50. 

I  had  bought  Gordon  West's  tapes, 
Jerry  Ziliak*s  tapes,  and  Radio  Shack's 
book  (also  by  Gordon),  1  finally  commit- 
ted two  formulas  to  menK>ry.  The  test 
was  at  a  library.  The  answer  sheet  had 
two  rows  of  blanks.  You  go  down  the 
sheet,  filling  in  the  blanks,  then  start  out 
at  the  top  of  the  odicr  half  of  the  page.  I 
finished  and  turned  it  in. 

One  of  the  VEs  started  grading.  He 
ended  the  first  row  of  25  questions  with 
only  three  marked  wrong.  He  looked  up 
and  said,  "So  far,  so  good."  I  missed  five 
on  the  other  side. 

"Take  the  Extra,"  the  VEs  said. 

'Tm  not  ready,"  I  said, 

'Tf  you  haven't  studied,  you  woii*t 
pass  it,  but  take  it  anyway,"  they  said.  "It 
will  be  good  practice  and  you  never 


know."  Where  had  I  heard  that  I>efore?  I 
took  it,  and,  as  I  was  turning  it  in,  I  saw  a 
ham  I  knew,  Maurice,  sitting  at  the  VE 
table*  turning  in  his  5  wpm  test  for  the 
Plus  upgrade. 

*T  think  I  could  have  passed  it  if  you'd 
have  let  me  write  down  the  dots  and 
dashes/'  Maurice  said.  *Then  I  could 
have  gone  back  and  transcribed." 

"Ha!  Hie  Wayne  Green  Novice  Code 
strategy,'*  I,  a  73  subscriber,  thought. 

The  VE  leado'  ssad,  '1  never  said  you 
couMn  t  do  that,"  and  the  mom  feU  dlenL 
Maurice  looked  at  him  for  a  Ml  10  seconds. 

"I'd  like  to  take  another  code  test, 
please  "  he  said,  1  tum^  in  my  Extra 
written.  It  wound  up  with  a  lot  of  red  on 
it — ^my  first  ham  test  failure. 

"You  didn't  do  so  well  thai  time,"  the 
VE  said,  handing  me  a  CSCE  for  Ad- 
vanced, Even  so,  I  was  higher  than  a  Gi- 
gahenz  (Maurice  got  his  upgrade,  too). 
Today  I  bought  the  Exu^a  book,  and  the 
20  wpm  tapes.  Nothing  ventured,.. 


JPS  Communications  NIR-12 

ContUuwdJfvm  poge  24 


modems.  A  headphone  jack  for  both  stereo 
and  mono  headphones  is  also  on  flie  rear 
panel.  A  "bypass"  position  lets  you  switch 
the  unit  into  bypass  mode  through  your 
transmit/receive  relay  so  you  can  monitor 
your  transmitted  signal  (especially  CW) 
without  going  through  the  NIR-12's  delay. 

The  instruction  manual  is  comprehen- 
sive and  clear.  It  has  sections  providing  a 
brief  description,  and  instmctions  for 
quick  operation,  controls,  and  operation. 
The  result  is  thai  a  cover-to-cover  reading 
of  the  manual  reveals  the  same  informa- 
tion in  varying  detail  three  or  four  limes. 
This  may  lead  to  some  head-shaking,  but 
you  will  know  how  to  use  it  by  the  time 
you're  done. 

You  also  get  a  schematic;  it's  banely 
readable,  but  JPS  is  to  be  commended  for 
putting  one  in  at  all.  There's  a  piDgram- 
ming  interface  available  if  you  want  to  de- 
velop your  own  filter  algorithms,  and 
ttiere's  a  section  on  the  linrutaiions  of  the 
NIR-I2.  The  reality  is  that  there  are  siill 
some  signals  that  are  so  far  down  in  the 
noise  you  can't  hear  them,  even  with  1996 
technology.  Obviously  noise  algorithms 
and  more  powerful  processors  are 
needed  and  will  continue  to  evolve. 

Since  the  DSP  chips  need  time  to  do 
their  thing,  them  is  a  measurable  delay 
through  the  unit,  especially  in  NIR  mode, 
where  the  delay  of  130  milliseconds  ren- 
ders the  TOR  modes  unusable  in  normal 


ham  operations.  R^  all  the  other  modes,  the 
(klay  is  sp^rified  as  less  than  19  millisec- 
onds, which  allows  normal  TOR  operations* 

The  NIR- 12  is  better  than  the  NIR-10  in 
every  way,  but  we  still  have  a  way  to  go 
before  I  will  stop  complaining  about  com- 
puter noises!  The  emitted  RFI  &om  the 
NIR- 12  is  far  less  than  that  of  the  previous 
model,  but  there's  still  a  little  and  for  some 
reason  it  still  carries  die  less  restrictive 
FCC  Class  A  rating*  Equipment  diat's 
well-shielded  for  home  use  normally 
carries  a  Class  B  rating. 

The  other  noise  is  what  comes  out  of  the 
audio  output.  Again,  it's  better  than  the 
NIR- 10  and  bettO"  than  some  competing 
units,  but  I  still  hear  its  microprocessor 
running  in  the  background  through  the 
speaker.  JPS  rates  the  output  at  2  watts 
with  10%  distortion.  Fd  prefer  less,  and 
DSP  units  that  are  10  times  the  price 
achieve  that. 

For  my  money,  I  haven't  yet  found  any- 
thing better  than  the  NlR-12;  it  works 
well,  and  JPS's  reliability  and  customer 
support  are  superb.  They  have  regularly 
come  out  with  customer-installable  firm- 
ware updates  for  their  units.  1  continue  to 
use  tte  unit  for  ham  r^o  and  broadcast 
monitoring,  where  I  can  set  up  the  unit  and 
know  that  the  tape  Tm  recording  won't  be 
mined  when  I  turn  on  a  computer  While  it 
isn't  the  only  noise  reduction  I  have,  itjs 
the  most  generally  effective. 


If  Ha  ■  •  ~« 
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from  the  village,  many  with  only  the  clothing 
they  ware  wearing.  Most  evacuees  were  taken 
to  nearby  Waupaca. 

Amateur  Radio  Emergency  Service  (ARES) 
personnel  contacted  State  Director  of  Emer* 
gency  Government,  Al  Shanks,  later  that  morn- 
ing, who  Instructed  ARES  to  activate 
communications  and  set  up  a  command  post 
at  the  Red  Cross  Center  in  Waupaca.  At  DEG's 
direction,  amateurs  also  provided  communica- 
tions for  the  incident  command  post  at 
Weyauwega,  at  the  Fremont  Wl  Fire  Station 
(where  alt  the  Weyauwega  fire  department's 
equipment  was  taken  to  be  housed  and  main- 
tained), and  at  a  road  block  check  point  at  State 

Highways  10  and  49. 

Communications  were  provided  for  Red 
Cross  shelters  in  Waupaca,  Circuits  were  also 
active  from  Waupaca  lo  the  State  Emergency 
Operatmns  Center  of  the  DEG  in  Madison, 
where  RACES  station  WC9AAG  was  in  opera- 
tion 24  hours  a  day  for  nearly  two  weeks.  Two 
meler  repeaters,  the  3993.5  kN2  RACES  fre- 
quency, and  some  packet  radio  nodes  were 
used  for  the  long-haul  path  to  Madison. 


Ham  Radio  Operator  Lauded 
for  Helping  Save  SinMng 
Yacht 


Los  Angeles.  As  an  amateur  radio  operator,  Bob 
Karon  has  frequent  conversations  with  people  from 
around  the  world,  swapping  stories  about  family, 
sports.  Of  new  radio  equipment  with  other  enthu- 
siasts. 

But  a  recent  transmission,  heard  as  he  was  test- 
ing a  new  amplilier,  sent  the  46*yeaT-old  ham  op- 
eiaior  from  Los  Angeles  leaping  to  his  feet;  a 
frantic  voice  was  calling.  "Mayday!  Mayday!" 

Within  seconds,  he  had  begun  a  search  by  ra- 
dio and  telephone  that,  with  the  assistance  of  the 
U.S.  Coast  Guard,  ended  in  the  rescue  of  four 
people  aboard  a  yacht  sinking  in  the  Caribbean 
Sea  at  night  with  a  storm  moving  in. 

This  all  came  out  of  the  blue "  he  said  after 
receiving  a  letter  of  commendation  from  the  Coast 
Guaitl.  1  wasn't  expecting  an  emergency  call.' 

The  night  of  March  IB,  he  was  speaking  with 
another  ham  operator  in  Naples,  FL.  when  he 
'  heard  the  may  day  call  on  the  same  frequency, 
(n  the  first  few  minutes  of  talking  to  the  sinking 
craft.  Karon  found  out  that  it  was  a  44-foot  Cana- 
dian yacht  named  the  Cambria,  carrying  owner. 
Kenneth  Cunningham,  hts  wife,  and  another  couple. 
The  yacht  had  been  grounded  on  a  reef  about 
150  miles  southwest  of  Jamaica.  Cunningham  in- 
dicated in  static-interrupted  transmissions. 

The  yacht  had  a  hole  in  it,  water  was  coming  in 
fast  and  a  storm  was  approaching. .  Cunningham 
said  that  the  waves  were  growing  and  the  boat 
would  go  under  within  the  hour 

"They  sounded  terrffied."  Karon  said.  "It 
sounded  like  they  had  very  little  time/ 

Karon  first  telephoned  the  Coast  Guard  in  Los 
Angeles,  and  was  transferred  to  the  Miami 


station.  With  the  phone  to  his  ear  and  microphone 
in  hand.  Karon  was  the  only  link  between 
Cunningham  and  the  potential  rescuers, 

'\  had  to  make  sure  (the  Coast  Guard  and  the 
sailors)  got  absoiutely  correct  information  about 
the  yacht  and  its  location/  Karon  said.  That  turned 
out  to  be  very  difficult. 

The  grounding  left  the  vessel  on  tls  side  on  the 
reef  and  jolted  the  communications  system  out  of 
place,  including  the  radio  antenna,  which  was  al- 
most touching  the  water.  Cunningham  told  Karon. 

The  signat  was  weak  and  full  of  static,"  Karon 
said,  *A  lot  of  times  I  would  say  something  and 
the  response  would  come  back,  'Negative/"  Karon 
said,  meaning  Cunningham  was  trying  to  correct 
him. 

The  Coast  Guard  determined  that  its  closest 
rescue  team  was  2  1/2  hours  away,  but  the  Nord- 
Jahre-Prestdent,  a  freighter,  was  about  25  mjles 
away  and  could  reach  the  Cambria  in  an  hour  and 
a  half.  It  might  be  too  late.  Cunningham  told  Karon, 
but  it  was  their  best  chance. 

Karon  was  connected  by  the  Coast  Guard  to 
the  Nord-Jahre,  which  accepted  the  mission, 
changed  course  toward  the  Cambria,  and  took 
over  for  Karon,  who  learned  the  rest  of  the  story 
when  he  got  the  letter  trom  the  Coast  Guard 

*Your  professional  and  humanitarian  actions  are 
heartily  commended  and  demonstrate  the  finest 
traditions  of  assisting  mariners  in  distress,"  said 
Coast  Guard  Capt.  Robert  Gravlno  in  his  letter  to 
Karon. 

"This  is  the  first  time  that  I  know  of  that  some- 
one picked  up  the  call  before  the  Coast  Guard.' 
added  Petty  Officer  Scott  Carr,  who  aided  in  the 
rescue  from  the  Miami  station,  by  Jose  Cardenas, 
Los  Angeles  Times.  Reprinted  from  Sarasota  h[j 
aid- Tf/iJune  /  Sunday,  April  7,  1996. 
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is  faa&ic  awl  vbcU  ffiusii^iHi  Even  if  yftj  hiave  all  [he  «liff  hpm 
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VHF  Wx  Satellite  Decoding 

Call  or  write  for  our  free  catalog 


Software  Systems  Consulting 
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San  Clemenle.  OA  <?2672 

Tel  (714)498-5784  Fax  (714)498-0568 
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UHF  VIDEO 
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millad  aluminum  case 
with  stainless  steel  SMA 
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434  mhz  or  423,25  mhz 

Using  SAW  Resonator  technology 
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Chsck,  Money  Ordef.  Visa  or  Mostercard 

CA  Res.  add  6  25%  tax 
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HumifBf  ^  an  yavr  Feedback  cant 


Home-Brew  Whip  Antennas 

Make  field-Strength  whips  from  your  basement  junk  pile. 


J.  Frank  Brumbaugh  KB42GC 

PO  Box  30  CIO  Defendini 

Salinas  PR  00751 


Many  hams  would  like  lo  have  a 
cheap  and  simple  way  lo  make 
coHapsible  whip  antennas  that 
would  mate  with  Field-streni^lh  meters 
and  other  test  equipment.  Others  would 
like  to  replace  the  nibher  ducks  on  their 
handhelds  with  quarter-wave  whips,  A 
whip  which  would  collapse  to  about  six 
inches  and  extend  to  about  19  inches 
could  be  used  on  the  2  meter,  1-1/4 
meter  and  70  cm  bands,  and  would  be 
Ideal  for  a  dual -hand  transceiver- 
Many  mail  order  dealers  oftfer  small 
collapsible  whip  antennas  that  vary  in 
length,  diameter,  and  number  of  sec- 
tions. However,  usable  whips  can  be  sal- 
vaged from  old  TV  rabbi  I  ears  and  small 
AM-FM  radio  receivers. 

Depending  upon  the  outside  diameter 
of  the  base  of  the  whip  chosen*  it  can  be 
mounted  in  a  UHF  or  BNC  connector  so 
!t  will  mate  with  similar  connectors  on 
your  ham  equipment-  A  BNC  to  UHF 
adapter  will  enable  a  single  whip  lo  be 
mated  with  either  connector  on  equip- 
ment. The  exploded  views  in  Fig.  1  il- 
lustrate clearly  how  to  mate  a  whip  to  a 
male  connector,  both  UHF  and  BNC. 

Solder  a  short  length  of  bare  wire  to 
the  base  of  the  whip.  It  may  be  necessary 
to  ille  through  the  shiny  coating  on  the 


whip  to  allow  the  solder  to  adhere  ad- 
equately. Use  of  a  solder  gun  is  recom- 
mended because  of  the  thermal  mass  of 

the  w^hip, 

UHF 

Insert  the  wire  from  the  base  of  the 
whip  through  the  center  contact  in  the 
plug  body.  Making  certain  the  wire  and 


BNC 

The  wire  soldered  to  the  whip  must  be 
thin  enough  to  fit  into  the  hole  in  the  end 
of  the  contact  pin.  Cut  this  wire  to  a 
length  that,  w^hen  inserted  into  the  eon- 
tact  pin,  which  is  then  inserted  fully  into 
the  plug  body,  ensures  that  the  base  of 
the  whip  is  within  the  plug  body  and  that 
no  short  lo  the  body  exists.  This  may 


"^Usable  whips  can  be  salvaged  from  old  TV  rabbit  ears  and 

small  AM-FM  radio  receivers/- 


whip  base  do  not  touch  the  body  of  the 
connector,  solder  the  wire  into  the  center 
contact.  While  holding  the  whip  cen- 
tered in  the  plug  body,  inject  hot  glue  or 
epoxy  cement  into  the  space  between  the 
whip  and  the  plug  body.  More  hot  glue 
or  epoxy  can  be  injected  through  the  sol- 
der holes  in  the  plug  body;  this  will 
strengthen  the  bond.  When  the  glue  has 
cooled  or  the  epoxy  has  set,  slide  the 
sleeve  of  the  PL -259  over  the  whip  and 
screw  it  into  place  on  the  plug  body.  Use 
an  ohmmeter  to  make  sure  that  there  is 
no  short  between  the  whip  and  the  plug 
body,  and  that  the  whip  and  center 
contact  are  continuous. 


Fig.  L  Whip  antennas,  exploded  views. 
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require  some  cut-and-try.  When  it's  at 
the  proper  length,  solder  the  wire  into 
the  contact  pin  and  remove  any  excess 
solder  from  the  outer  surface  of  the 
pin. 

Note:  Discard  the  nut,  washer,  gasket 
and  clamp  from  the  BNC;  these  will  not 
be  used. 

Tnsen  the  contact  pin  into  the  plug 
body  and  make  sure  it  is  firmly  seated. 
The  base  of  the  whip  must  be  partly  in- 
side the  plug  body,  but  not  shorted  to  it. 
Inject  hot  glue  or  epoxy  into  the  plug 
body  between  it  and  the  base  of  the 
whip.  Hold  the  assembly  until  the  glue 
or  epoxy  is  set,  making  sure  the  whip  is 
not  shorted  to  the  plug  body. 

Additional  hot  glue  or  epoxy  can  be 
mounded  into  a  fillet  around  the  whip 
and  plug  body  of  the  BNC  connector,  or 
the  FL-259  if  this  is  used.  This  will  add 
strength  and  provide  a  neater  appear- 
ance. Use  a  wet  fincer  to  mold  the  fillet 
into  a  neat  appearance.  Always  check 
with  an  ohmmeter  for  continuity  be- 
tween contact  pin  and  whip,  and  for  no 
short  between  whip  and  plug  body. 


Lettehs 

Continued  JTQTn  page  6 

scene).  It  is  little  wonder  that 
many  drop  out  after  a  year.  Shame 
on  you,  Wayne,  you  should  know 
better^  but  I  do  understand  your 
frustration.  1  am  t)ne  of  those  who 
has  upgraded.  Fm  into  weak  sig- 
nal VHP  SSB,  Mode  A  satellite, 
packet  (home-built  BayCom),  and 
Ham  Com  CW,  RTTY,  etc,  de- 
coder to  decode  VHP  beacons. 
Yes,  amateur  radio  is  dying,  but 
more  accurately  is  committing 
suicide.  Sure,  there  has  been  a 
dramatic  increase  in  No-Code 
Techs.  It  will  be  interesting  to  see 
what  percentage  of  these  will  re- 
new over  the  next  10  years.  TU 
bet  it'll  be  less  than  25%.  Com- 
bine that  with  the  age  of  the 
higher  class  license  holders  and 
the  future  doesn't  look  good.  Per- 
haps we  should  replace  the  CW  re- 
quirement with  tougher  exams, 
including  up-to-date  technologies. 

Mike,  Vve  operated  CB  in  doz- 
ens of  cities  and  never  had  a  bad 
experience,  so  I  feel  no  shame 
about  CB.  I've  had  some  wonder- 
ful contacts  with  interesting 
people  and  found  most  of  'em  very 
helpful  to  visitors.  Yes,  the  code 
is  perceived  as  an  ogre  all  om  of 
proportion  to  the  actual  difficulty 
it  presents,  but  we  have  to  deal 
with  this  religious  belief  not  re- 
ality. Many  of  us  spend  lifetimes 
not  taking  a  relative  few  minutes 
to  dp  things  that  would  make  our 
lives  much  morefUn,  Like  dieting, 
for  instance.  Or  eating  more 
healthily.  Or  improving  our  edu- 
cations. As  the  sunspots  heat  up 
our  lower  bands  are  going  to  get 
hot  too,  and  those  poor  suckers 
trapped  on  2m  are  going  to  miss 
out  on  an  incredible  amount  of 
fun.  So,  let's  try  to  break  the 
ARRUs  insistence  on  the  code 
test,  but  let's  also  make  sure  those 
marooned  in  the  ham  attic  on  2  m 
know  what  fun  they're  missing 
downstairs ...  Wayne 

Edward  Slabe  N8TQR  On 
the  very  last  page  of  the  May 
issue,  in  the  "Updates"  column, 
you  ask  for  input  by  anyone  who 
has  purchased  and  built  the  Su- 
per CW  Station  which  73  fea- 
tured in  the  June  1995  issue* 
Well,  let  me  tell  you  about  my 
experience  with  Sam  Ulbing  and 


his  incredible  CW-keyer-readcr- 
tu  tor-clock. 

The  assembly  was  very 
straightforward  and  the  well- writ- 
ten  assembly  guide  made  build- 
ing the  SCS  (as  Sam  calls  it)  a  lot 
of  fun.  During  assembly  1  had  a 
few  questions  on  the  SCS  and  was 
impressed  by  how  quickly  Sam 
answered  my  questions  when  I 
E-mailed  them  to  him. 

I've  never  had  so  much  fun 
working  on  Morse  code  as  I  have 
had  with  this  unit  Why?  Because 
this  keyer  also  shows  you  how 
well  you  arc  sending  as  your  copy 
scrolls  across  the  screen.  Fm 
sending  good  copy  because  1  can 
see  how  it  sounds  to  those  listen- 
ing. When  1  send  a  "C"  it  won't 
sound  like  "N  N,"  And  sending  is 
only  pan  of  the  fun.  The  other 
night  I  was  listening  to  a  QSO 
between  two  stations  who  were 
using  keyboard  keyers.  So  what's 
the  big  deal?  They  were  sending 
to  each  other  at  40  words  a 
minute.  1  followed  the  entire  QSO 
without  missing  a  single  word. 
Now  1  am  really  impressed  with 
my  SCS  unit.  It  really  held  on  to 
the  signal  with  only  very  slight 
adjustments  of  the  RIT  control 
over  a  period  of  20  minutes  with- 
out losing  a  word  as  the  signal 
dropped  down  to  an  S-2.  The  tight 
bandpass  of  the  code  reader 
ignored  the  noise. 

The  best  part  is  that  I  can  use 
the  SCS  anywhere.  It  is  not  tied 
to  a  computer.  This  is  great;  now 
I  can  sit  out  in  the  back  yard  un- 
der a  nice  shade  tree  with  a  QRP 
rig  and  my  SCS.  This  is  the  way 
to  enjoy  having  a  relaxed  conver- 
sation on  CW.  And  if  you  have  a 
keyer  built  into  your  rig,  just  use 
it  and  the  SCS  will  display  your 
copy  using  the  sidetone  from  your 
rig. 

This  unit  far  exceeded  my  ex- 
pectations, I  not  only  have  a  ball 
honing  my  CW  skills,  I  also  have 
a  great  keyer,  and  as  I  grow  tired 
and  start  missing  some  of  the  con- 
versation  1  can  look  at  the  LCD 
and  check  my  copy. 

If  anyone  is  thinking  about  a 
keyer,  a  CW  tutor,  or  a  CW 
reader,  you  should  contact  Sam 
Ulbing  and  check  out  his  Super 
CW  Station,  it  is  to  CW  and  ham 
radio  what  Superman  was  to 
crime  fighting.  The  fun  is  only 

Continiied  on  page  62 
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SITOR  A/B 

ARQ/FEC 

BAUDOT 

PACKET 

NAVTEX 

FAX  480 

AMTOR 

WEFAX 

SYNOP 

ASCII 

RTTY 

SSTV 

CW 

More,,, 


BP-2  Packet  Only    $49,95 
BP'IM  MuliiMade  $69.95 

+  S5  Shipping  i  flaadUng 

ITie  besT  little  packet  modem  just  got  better!  Building  on  the  tradJdon  of  the  BP- 1 
P:icket  Modern^  we  are  very  proud  to  announce  the  BP-2  and  BP-2M.  Ilie  BP-2  is 
a  new  and  improved  ver^sion  of  our  famous  BP-I,  while  the  BP-2M  eApands  your 
liorizons  even  further  wilh  MultiMode  operaUoo!  So,  whether  yoii  have  been 
wiiidng  to  automate  your  CW,  checkout  AIVITOR  or  just  copy  Weather  Fax  -  Now 
is  the  dme  for  yoii  to  jump  in  and  join  in  ail  the  fun] 

CaU  Today!  1^800-8BAYPAC 

8(11-822-9722  (54 !  >  474-67()Cl  Fax47i-m)3 
World  Wide  Web:  http://www.tigcrtmiiicsHCOiii 


Tjgertronics,  Inc.  400  Daily  Ln.  P.O.  Box  5210  Grants  Pass,  OR  97527 
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Attention  Repeater  Owners 

Finally  a  repeater  controller  with  a  T!  voice  synthesizer  andfiiU 

feature  autopatch  incredibly  priced  at  $299.00. 


fetiiures  Include: 
i/  Voice  Synthesizer 
v^f4I2)  Word  Vocabulary 
i/  Twelve  Voice  Messages 
i/  Two  Voice  Identifiers 
^  CW  Identifier 
i/  Full  Feature  Autopatch 
^  User  Speed  Dials 
^Emergency  Speed  Dials 
t^  Reverse  Autopatch 
^DTMF  Key  Pad  Test 
i/ DTMF  Repeater  Access 
t^DTMF  Repealer  Muting 
i/  (56)  Control  Functions 
y Remote  Control  Switches 
^Hardware  Logic  Inputs 
^DVR  Controller  Ready 


y  Female  Voice  ^  Sound  Effects 
y  Programmable  Courtesy  Tones 
y  Programmable  Codes  aful  Timers 


Write  or  CaUfor  a  brochure  descHbing  the  CAT-300  Controller, 
including  schematic,  voice  word  list^  and  control  functions. 

CAT-300  Controller  Board  $299,00  Wired  and  Tested 


Computer  Automation  Technology  Inc. 

463 J  M  W.  31st  Avenue,  Suite  142 

Fort  Lauderdale,  Florida  33309 

Phone  (305)  978-6171-  Fax  (407)  488-2894 

hup  :llwww.  catauto.com 
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Number  36  on  yQur  F^^bsck  card 


The  JB  Keyer 

A  low-tech  solution  to  good  keying. 


Rrchard  Koefker  KU8K 

550  Stanley  Road 

Akron  OH  44312 


Whm  has  no  tubes,  no  transis- 
tors, no  ICs,  no  keyboard,  yel 
can      make       machine-like 
Morse  code?  The  JB  Keyer, 

The  JB  Keyer  makes  self-completing 
dots  and  dashes.  When  idling,  it  takes 
zero  standby  current*  It's  not  very^  ?^nsi- 


The  schematic  for  the  JB  Keyer  h 
shown  in  Fig,  1.  Several  of  these  keyers 
have  been  buill  using  relays  and  capaci- 
tors removed  from  old  circuit  boards.  All 
provided  acceptable  performance  with- 
out careful  pans  selection.  It  should  be 
noted,  however,  that  electrolytic  capaci- 


44 


The  JB  Keyer  can  be  cheap,  depending  on  your  junk  box^  and 
it  need  not  be  much^  if^^y^  larger  than  a  keyer  using  /Cs/* 


tive  to  power  supply  voltage  and  takes 
about  25  mA  from  a  12  VDC  source 
when  generating  characters.  It  can  be 
cheap,  depending  on  your  junk  box.  It 
need  not  be  much,  if  any.  larger  than  a 
keyer  buill  using  ICs. 


tors  are  generally  wide  tolerance  parts 
(+80%  to  -20%,  for  example),  and  in 
some  cases  pans  may  need  to  be  hand- 
picked.  The  pull-in  and  drop-out  charac- 
teristics of  the  relays  used  also  affect  the 
speed  and  mark/space  ratio. 


How  it  works 

The  JB  Keyer  makes  use  of  the  differ- 
ence between  the  "pu!l-in**  and  "drop- 
out** voltages  of  the  relays  used,  in  com- 
bination with  RC  time  constants  that 
change  when  these  voltages  are  reached. 
Refer  to  the  schematic  diagram  in  Fig.  1. 
Relay  Kl  and  the  components  on  the  left 
side  of  the  schematic  dictate  the  "on 
lime"  or  "mark**  of  the  keyer,  relay  K2 
and  the  right  hand  components  deter- 
mine the  timing  of  the  **ofr  time"  or 
"space."  When  the  key  lever  is  pressed 
to  the  DOT  side,  capacitor  C 1  is  charged 
rapidly  through  the  normal iy  closed  con- 
tacts of  K2,  in  series  with  resistor  Rl. 
Rl  is  chosen  to  be  large  enough  to  limit 
the  peak  cun'ent  through  the  key  con- 
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Fig.  t.  Schematic  for  the  JB  Keyer. 
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lads,  but  small  enough  lo  allow  CI  to 
charge  rapidly  (before  the  key  contact 
is  opened).  As  CI  charges  it  will  pass 
the  piiU-in  voltage  of  Kl,  causing  it  to 
opcraie.  When  Kl  operates,  it  closes 
its  normally  open  contacts,  complet- 
ing the  circuit  for  C3  and  Rl,  When 
C3  reaches  the  pull-in  voltage  of  K2 
the  relay  throws,  opening  the  current 
path  to  CI  and  KL  Even  if  the  DOT 
contact  is  still  closed,  Kl  will  be  un- 
able to  pull  in  again  until  C3  dis- 
charges through  K2.  If  the  DOT 
contact  is  held  closed,  the  Kl-Cl  time 
constant  will  determine  the  "dot"  tim- 
ing, and  the  K2-C2  time  constant  will 
determine  the  spacing  between  dots — 
which  should  be  equal  to  the  length  of 
the  dot  itself,  A  second  set  of  relay 
contacts  of  Kl  keys  ihe  transmitter, 
ideally  with  a  50%  duty  cycle  if  both 
the  left  and  right  time  constants  are 
equal. 

By  definition,  a  dash  is  the  length  of 
three  dots.  If  ihc  DASH  contact  is 
closed,  CI  and  C2  appear  to  be  in  par- 
allel (through  Dl)  and  their  values 
add.  The  dash  time  constant  therefore 
consists  of  CI  +  C2  combined  with 
Kit  and  will  be  three  times  as  long  as 
the  Ci-Kl  combination.  The  dash  will 
he  self-completing  as  before,  and  the 
space  following  it  will  be  the  length 
of  one  dash,  as  expected. 

Choice  of  relays 

The  coils  of  the  relays  used  in  my 
versions  of  the  JB  Keyer  are  rated  at  12 
VDC  and  have  500  ohms  of  resistance. 
These  relays  will  puli  in  at  less  than  12 
volts  and,  once  energized,  will  stay 
thrown  when  the  voltage  across  the  coU 
drops  well  below  ihe  pull-in  voltage. 
These  relays,  therefore,  have  a  type  of 
"hysteresis,"  which  is  essential  to  the 
operation  of  the  JB  Keyer  Although 
they  will  not  pull  in  at  the  lower  volt- 
agCt  they  do  not  drop  out,  once  ener- 
gized, until  the  voltage  across  the  coU 
falls  to  the  lower  value  as  the  capacitor 
across  it  discharges.  Vinually  all  relays 
have  some  amount  of  hysteresis,  so  it's 
worth  experimenting  with  whatever  you 
have  in  your  junk  box. 

Capacitors 

Because  of  the  high  capacitance  val- 
ues required,  the  only  practical  types  to 
use  are  electrolytic  types.  These  capaci- 


tors are  polarized  and  can  be  in- 
stalled correctly  in  only  one  way.  Po- 
larity markings  must  be  observed! 
These  capacitors  are  generally  wide 
tolerance  components.  If  marked  100 
jiK  the  actual  value  of  an  aluminum 
foil  electrolytic  capacitor  may  be  as 
little  as  80  or  as  much  as  180  jiF.  On 
the  other  hand,  another  type  of  elec- 
trolytic capacitor,  the  tantalum  elec- 
trolytic type,  can  be  obtained  in 
closer  tolerance  values,  but  they  are 
more  expensive, 

In  addition,  as  electrolytic  capaci- 
tors age,  their  capacitance  value  de- 
creases. Many  radio  and  television 
problems  arc  due  to  dricd-out  elec- 
trolytic capacitors.  The  humming  of- 
ten associated  with  old  lube-type 
radios  is  usually  an  indication  that 
dried-out  electrolyiics  need  to  be  re- 
placed. The  only  sure  way  to  know 
Ihe  condition  of  an  electrolytic  ca- 
pacitor is  to  test  it  with  a  capacitance 
tester  or  substitute  a  known  new  one. 

In  other  words,  if  you  use  salvaged  ca- 
pacitors you  may  have  to  experiment.  On 
the  other  hand,  all  of  my  parts  were  sal- 
vaged and  performed  acceptably.  While 
new  capacitors  will  probably  be  higher 
than  their  marked  value^  used  ones  may 
be  off  considerably  from  their  nominal 
value  in  either  direction,  but  probably  on 
the  low  side. 

Speed  control 

The  capacitance  values  for  the  original 
model  of  the  JB  Keyer  were  chosen  to 
provide  a  comfortable  speed  for  mobile 
operation.  In  the  interest  of  small  size,  no 
speed  control  was  provided.  A  hi/lo  speed 
operation  can  be  obtained  by  switching  in 
fixed  resistors  across  both  relay  coils. 
1,000  n  is  a  suitable  value,  A  two-gang 
variable  resistor  in  series  with  these 
added  resistors  would  give  continuously 
variable  speed, 

Constructioa 

The  relays  specified  have  their  contacts 
arranged  on  a  0.1-inch  grid.  The  keyer 
was  constructed  using  point-lo-point  wir- 
ing on  a  1  X  2-inch  piece  or  scrap  perf 
board.  The  small  si2e  of  the  JB  Keyer  al- 
lows you  to  tuck  it  away  inside  the  trans- 
mitter, if  you  want 

In  case  you  wondered,  the  "JB"  in  JB 
Keyer  refers  to  the  origin  of  the  parts 
used  in  the  circuit — my  Junk  Box. 
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3^B  on  your  FeBiSti>sck  card 


Lubricating  a  Transceiver's  Fan  Motor 


Cut  down  on  background  noise  and pmlong  the  motor's  life. 


Dave  Miller  NZ9E 

7462  Lawler  Ave. 

NilesIL  60714-3108 


The  fan  motors  in  most  amateur 
100  %vatt  HF  transceivers  should 
be  lubricated  every  now  and  ihen, 

particularly  if  their  sound  changes  no- 
ticeably. These  tans  arc  absohitcly  es- 
sential for  keeping  free  air  moving  in 
and     around     the     yansceiver     Final 


will  likely  do  as  much  harm  as  good, 
since  the  oil  needs  to  be  only  in  the  bear- 
ing surfaces  themselves.  First,  remove 
the  white  plastic  fan  blades,  loosening 
the  tiny  siraight-blade  set  screw  in  ihe 
mounting  collar.  Unfortunately,  ihe  mo- 
tor that  Kenwood  uses  can't  be  ^cleanly" 


'Resist  the  temptation  to  simply  ^shot-gun  *  spray  the  little  guy; 

it  will  likely  do  as  much  harm  as  goodJ^ 


amplifier^  heat  sink,  even  more  so 
when  using  Lhe  rig  on  AM,  FM,  or  any  of 
the  data  modes.  The  fan  motors  in  my 
two  Kenwood  TS-430S  HF  transceivers 
became  noisy  recently,  so  1  was  more  or 
less  forced  to  remove  and  lubricate 
them.  What  follows  is  a  detailed  expla- 
nation of  the  procedure  that  I  used  in  the 
TS-430S,  but  it  will  apply  in  part  to 
other  transceivers  in  ihc  same  class. 

Gettiiig  inside 

The  motor  in  the  TS-430S  is  easily  ac- 
cessed by  removing  the  four  Phillips- 
head  screws  around  the  plastic  "fan 
gUtUrd"  ihaL  faces  rearward  on  the  trans- 
ceiver. Then  there  arc  three  more,  re- 
cessed and  smaller  Phillips-head  screws 
to  be  removed  in  order  to  free  the  fan 
motor  from  its  mounting  configuration 
on  the  transceiver.  Mark  the  ternunals 
**+"  and  "-"  and  unsolder  the  shielded 
coaxial -type  cable  thai  feeds  12  VDC  to 
Lhe  motor  Now  it's  completely  tYee,  The 
bracket  with  the  three  mounting  "ears" 
can  be  left  on  the  motor's  housing  for 
the  rest  of  the  operation . 

Now  for  the  fun  part !  The  motor  bear- 
ings are  not  accessible  from  the  outside; 
the  motor's  housing  has  to  be  disas- 
sembled to  gaiE  access  to  these  bearings, 
where  the  oil  must  go.  Resist  the  tempta- 
tion to  "shotgun**  spray  the  little  guy:  it 
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disassembled  by  unscrewing  nice  little 
screws.  There  are  two  small  bent-in  labs 
holding  it  logcther  instead!  The  only 
way  to  gel  it  apart  is  to  bend  those  two 
little  labs  up  and  slip  the  rear  w  hiic  plas- 
tic end-bearing  housing  away  from  the 
main  steel  motor  housing  section.  This 
means  you  can't  take  it  apart  too  many 
limes  before  lhe  tabs  break  off,  so  u*y  Lo 
do  a  good  job  the  first  time  around.  I 
used  a  small  jeweler's  screwdriver  to 
start  the  bend  in  those  tabs,  finishing 
with  a  small  pair  of  long-nosed  pliers. 

In  my  own  motors,  the  inside  was 
cteaji,  but  without  any  noticeable  lubri- 
cation. 1  used  a  Tetlon®-bascd  lubricant 
(Radio  Shack™  #  64-2301  A)  myseli; 
hut  any  of  the  modem,  long-tasting  lu- 
bricanLs  intended  fur  high  speed  should 
work  well,  Youll  want  to  apply  just  a 
small  amount — ^a  couple  of  drops — on 
both  the  from  and  rear  bearing  surfaces 
(, where  the  motor's  shaft  touches  the  mo- 
tor housing  bearing  surface)-  To  get  to 
the  front  bearing  surface,  you'll  have  to 
pull  out  the  rotor  section^  overcoming 
the  resistance  of  the  magnets  around  it, 
and  apply  the  oil  to  the  shaft  surface  jusi 
forward  of  the  windings  themselves.  The 
rear  bearing  is  a  bit  easier,  since  there's  a 
small  "cup"  and  plastic  washer  at  that 
puinL  A  '"pinpoint"  lubricator,  like  the 
one  mentioned  above,  is  almost  a  must 


There  should  be  no  need  to  remove 
the  rotor  winding  assembly  from  the 
coimnutator's  bushes,  but  if  it  happens 
accidentally  while  working  on  the  in- 
side of  the  motor,  the  rear  shaft  of  the 
rotor  can  be  reinserted  into  the  rear 
bearing  cup,  with  the  plastic  washer  in 
place  (its  shoulder  pointed  toward  the 
commutator  segments)  and  the  brushes 
very  carefully  spread  and  placed  once 
again  against  the  commutator.  The 
brushes  are  very  delicate  hui  do  have  a 
fair  amount  of  spring  in  them,  so  take 
your  time  and  you  should  have  no 
trouble  with  the  task. 

Now  carefully  slide  the  assembly  back 
together  and  bend  the  two  locking  tabs 
back  dow  n  far  enough  lo  hold  the  hous- 
ing securely  in  place.  Run  the  motor  for 
a  few  minutes  on  your  workbench,  using 
a  small  1 2  VDC  power  supply,  or  even  a 
9  volt  battery.  If  everything  seems  well, 
solder  the  cable  back  on  and  reinstall  the 
fan  motor  package.  In  both  cases,  w^ith 
my  units,  it  made  a  tremendous  differ- 
ence  in  the  amount  of  noise  oeneraied  bv 
the  fan  motor  during  operation,  which 
was  almost  unnoticeablc  after  a  good 
lubrication. 

There's  a  good  chance  that  the  small 
motors  used  m  other  ham  transceivei^ 
for  cooling  the  final  amplifier's  heat 
sink  are  constructed  in  a  similar  manner^ 
though  some  may  be  more  easily  disas- 
sembled because  thay  have  small  screws 
instead  of  a  locking-tab  construction.  So 
don*t  be  afraid  to  give  it  a  try,  regardless 
of  the  panicular  transceiver  you  might 
own.  Just  do  it  carefully,  when  you're 
not  rushed,  and  document  your  steps  as 
you  go,  noting  the  correct  placement  of 
any  small  parts  within  the  motor's  innards. 
You'll  prolong  the  life  of  the  motor  sig- 
nificanUy,  as  well  as  cut  down  on  the 
background  noise  in  a  positive  way. 


Neucn  suv  bie 

ContiniL^JroTn  page  7 

tlAitis  were  teen-agers.  Today  it's  around 
1 2%,  tops.  That's  not  the  key  to  keeping  Ihe 
hobby  alive* 

.  Sales  point  #1  is  fun.  It's  fun  to  make 
friends  over  the  air.  It's  fun  to  work  DX, 
Amateur  radio  is  a  whole  bunch  of  fun  hob- 
bies»  which  1  try  and  cover  with  articles  and 
columns  Id  73. 

Sales  point  #2  is  the  fantastic  career  path 
that  an  interest  in  amateur  radio  provides.  I 
hope  ihene^s  no  argument  that  the  world  is 
going  to  need  millions  of  lechnicaJly  literate 
workers  in  the  21  si  century.  The  electronics, 
communication,  and  computer  industries  are 
going  to  need  people  to  develop,  build,  sell, 
operate,  and  maintain  the  electronic  systems 
of  the  future. 

Sales  point  #3  is  adventure,  and  amateur 
iddio  has  plenty  of  that  if  you  have  the  guts 
(aka  initiative)  to  lake  advantage  of  the  op- 
portunities. My  life  has  been  filled  with  ad- 
venture as  a  result  of  my  interest  in  amateur 

ladio. 

I  was  having  a  b^  eJip^piinting  with 
2-1/2  meters  back  before  World  War  IL 
Heck,  10m  was  still  mostly  an 
cxperimenlcr^s  band  in  those  days.  1  built  my 
first  2-l/2m  walkie-talkie  in  1939  and  wrote 
about  it  in  the  school  literary  magazine. 
When  my  ticket  arrived,  I  made  my  first  con- 
tact with  it  working  Dcxier  Miller  W2MSV, 
as  I  was  walking  along  the  street.  Today  Pd 
use  an  HT  that  fits  into  my  shirt  pocket,  but 
then  my  wallde  talkie  was  in  a  Bud  box 
about  10"  X  10"x  10". 

Came  WW  11  and  my  first  really  big  ad* 
venture.  1  joined  the  Navy  in  1942  as  a  radio 
technician  and  went  to  their  electronics 
schools.  That  led  lo  my  being  assigned  as  an 
Electronics  Technician  to  the  USS  Drum  in 
1943.  After  five  exciting  war  patrols,  1  was 
tmnsferred  to  the  Submarine  Base  in  New 
London  (CT)  to  teach  electronics  in  1945. 
You  can  read  about  my  submarine  days  in 
my  Submarines  in  WW!!  book  ($8).  1  goi  dis- 
charged  in  1946  and,  not  knowing  any  better, 
went  hack  to  college. 

Then  there  was  my  adventure  as  KC4AF 
on  a  DXpedition  to  Navassa  Island  in  1958. 
Now,  that  was  exciting,  complete  with  riding 
out  a  hurricane,  and  almost  getting  killed  a 
couple  of  limes.  And  my  being  appointed  to 
the  US  team  to  represent  amateur  radio  at  the 
mj  in  Geneva  in  1959,  And  how  about  Op- 
eration World-Wide,  where  i  operated  from 
an  Air  Force  C-54  as  wc  flew  around  the 
world,  visiting  23  countries? 

Lj;ss  epic,  but  still  exciting,  were  my 
many  mouniaintop  VHF  expeditions.  How 
about  working  seven  states  on  10  GH/.?  Ad- 
venture is  there  if  you  keep  your  eyes  and 
ears  open* 

Like  operating  from  Swaziland  and 
Lesotho.  Or  even  a  few  days  operating  from 
SU  Pierre  Island,  just  a  short  flight  from 
Halifax.  Or  cranking  the  generator  for  Field 
Day  on  a  bicycle  (last  year  at  Boulder). 

Every  now  and  then  I  get  a  letter  from  Ken 
Miller  K6IR   from  some   weird  place   or 


visiting  with  someone  famous,  a!)  as  the 
result  of  amateur  radio.  Ken  and  1  had  a 
great  time  visiting  Asia  together.  Several 
times.  I  used  to  escort  groups  of  up  to  2S0 
hams  and  electronics  people  on  tours  of 
the  Asian  electronics  shows  every  October, 
attending  shows  in  Tokyo  or  Osaka, 
Taipei,  Seoul,  and  Hong  Kong.  Every  trip 
was  an  adventure.  1  can't  wait  to  set  up  a 
web  site  and  put  about  10.000  color  slides 
of  my  trips  on  it.  Plus  pictures  of  hundreds 
of  well-known  hams. 

Tve  been  asking  you  about  your  ham  ad- 
ventures, so  how  about  it?  Well,  when  talk- 
ing with  the  kids,  you  can  point  to  what's 
possible  in  the  way  of  adventure. 

Now  let's  get  those  kids  excited  and 
licensed. 

Metheoi 

When  a  manuscript  came  in  from  Ray 
Eisner  proposing  an  updating  of  English 
spelling  which  might  be  launched  via  ama- 
teur radio,  I  remembered  a  wonderful  story 
in  Astounding  Science  Fiction  50  years 
agOt  back  when  I  still  had  a  full  head  of 
hair.  There  was  a  siory,  "Meihem  in  Ce 
Klasrum,"  by  DoUon  Edwards,  which  made 
a  lot  of  sense.  Weil,  Ray  has  picked  up  the 
ball  for  us. 

How  come  English  has  so  many  letters 
ihai  aren't  pronounced,  but  have  managed  to 
stay  in  Lhe  dictionary,  much  to  the  frustration 
of  children  and  foreigners  trying  to  learn  our 
crazy-quilt  language?  A  couple  hundred 
years  ago  they  were  pronounced.  It's  just 
that  we've  had  several  generations  of  lazy 
talkers  since  then,  so  today  we  pronounce 
tough  as  tuf  and  might  is  mite,  don't  you 
k-no-w? 

The  main  problem  I  found  with  Ray's 
well-thought-out  article  was  that  it  was  16 
pages  long!  Yoiks,  Also,  there  was  just  the  ti- 
niest question  in  my  mind  as  to  whether 
100%  of  the  readers  would  be  as  excited 
about  the  whole  idea  as  I  People  will  go  to 
extremes  not  to  change  habits  and  here  was 
an  idea  for  updating  our  language  which 
meant  making  a  big  change.  If  Ray  had  pro- 
posed just  one  little  change  it  might  have  a 
chance,  but  instead  he's  rebuilt  the  English 
language  in  a  very  practical  form- 

Ray's  system  gets  rid  of  letters  with  two 

sounds,  letters  which  aren't  needed^  double 

letters,  silent  E's,  and  so  on.  Sure,  it  makes 

sense  and  would  make  it  infmiiely  easier  to 

learn  to  spelL 

Continued  on  page  68 
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Number  40  on  your  f&^tiack  card 


Just  Who  Did  Invent  Radio? 

If  you're  sure  you  know,  the  answer  may  surprise  you. 


Glen  E.  Zook  W5U0J 

410  Lawndale  Drive 

Richardson  TX  75080 


There's  a  lot  of  interesting  hision^  ' 
in  ihe  realm  of  radio  and  its  child, 
television.  The  players  include 
inveniors,  businessmen,  performers, 
and  lots  of  other  people.  Unfortu- 
nately, the  vast  majority  of  this  infor- 
mation has  not  been  made  available  to 
the  masses! 

Marconi 


First  of  all,  ask  the  average  American, 
Who  invented  radio?**  If  they  know  at 


n 


about  1920.  this  company  dominated 

the  radio  scene  worldwide. 

Lodge  and  Fessenden 

However  several  years  before 
Marconi  even  started  experimenting,  as 
early  as  1888,  Oliver  Lodge  (later  Sir 
Oliver),  a  professor  at  Liverpool  Univer- 
sity, was  conducting  experiments  in 
wireless  telegraphy.  Lodge  was  granted 
a  patent  on  his  system  (which,  by  the 
way,  was  the  sottrce  of  the  receiving 


**By  the  mid- 1890s  Fessenden  was  transmitting  voice  and 
music  from  the  shore  to  people  aboard  pleasure  boats  on  the 

St  Lawrence  Riven'^ 


* »» 


all,  the  reply  will  usually  be  "Marconi. 
For  most  of  my  life,  and  that  of  my  par- 
ents and  grandparents,  the  inventor  of 
radio  has  been,  according  to  all  the  his- 
tory books,  Gugljelmo  Marconi,  bom 
in  Bologna.  Italy,  on  April  25,  1874. 
Marconi  w^as  the  son  of  a  vcry^  successful 
Italian  businessman  with  extensive  busi- 
ness  ties  lo  Great  Britain. 

Marconi  was  interested  in  wireless  te- 
legraphy (radio)  from  an  early  age,  and 
conducted  experiments  on  his  ftuhcr^s 
estate  starting  in  June  of  1 895.  Later  that 
year  he  was  able  to  send  messages  up  lo 
one-and-a-half  miles. 

Seeing  the  commercial  potential  of 
communications  with  ships,  the  22- 
year-old  Marconi  went  to  England 
where,  in  1896,  he  was  granted  his 
first  patent  on  radio  communications. 
Laten  with  the  help  of  his  father, 
Marconi  contacted  a  number  of  intlu- 
ential  British  businessmen,  and  the 
Marconi  Company  was  formed  to  de- 
velop wireless  communications.  Until 
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detector  used  by  Marconi — the  coherer) 
in  May  1897.  This  patent  was  purchased 
by  Marconi  in  1911. 

At  the  same  time,  a  Canadian  univer- 
sity professor  (Western  University) 
named  Reginald  Fessenden  was  experi- 
menting not  only  with  wireless  teleg- 
raphy, but  with  voice  and  music 
transmission  as  well.  Also,  he  was  inter- 
ested in  the  radio  control  of  boats.  By 
the  mid' 1890s  Fessenden  was  transmit- 
ting voice  and  music  from  the  shore  to 
people  aboard  pleasure  boats  on  the  St. 
Lawrence  River, 

Dolbear 

As  you  can  easily  see,  both  Lodge  and 
Fessenden  predate  the  experiments  of 
Marconi  but  they  were  late-comers,  for, 
in  1886,  the  United  Slates  patent 
350^299  had  been  issued  to  Amos 
Dolbear,  a  physics  teacher  at  Tufts  Col- 
lege, In  fact,  for  a  time,  Dolbear  was  ' 
able  to  keep  the  Marconi  Company  from 


opemiing  in  the  United  States  because  of 
his  patent  for  a  wireless  telegraphy  sys- 
tem (which,  by  the  way,  was  virtually 
identical  to  the  system  used  by 
Marconi)!  Later,  the  Dolbear  patent  was 
purchased  by  the  Marconi  Company, 
thus  allowing  them  to  use  wireless  in  the 
United  States. 

Loomis 

Dolbear  was  also  late  on  the  scene, 
for,  as  early  as  August  15.  1858,  an 
American  dentist  named  Mahlon 
Loomis  was  besinnin^  a  series  of  ex- 
perimenls  in  wireless  telegraphy  within 
the  state  of  Ohio!  With  the  interruption 
of  the  American  Civil  War,  Loomis  contin- 
ued his  work.  In  October  of  1 866  he  sent 
signals  between  two  mountaintops,  about 
15  miles  apart,  in  the  Blue  Ridge  Moun- 
tains. Senator  Samuel  Pomcroy  of  Kan« 
sas  and  Representative  John  Bingham  of 
Ohio  were  present  at  this  demonsiraiion. 
Both  men  later  gave  much  support  on 
Loomis'  behalf  in  the  U.S.  Congress* 

In  January  of  1869,  Senator  Charles 
Sumner  of  Massachusetts  introduced  a 
bill  into  Congress  to  appropriate 
$50,000  (well  over  a  million  dollars  in 
present-day  purchasing  power)  for  de- 
velopment of  Loomis'  systein.  This  bill 
languished  in  committee  for  two  years, 
at  which  lime  Rep.  Bingham  introduced 
a  bill  to  incorporate  the  Loomis  Aerial 
Telegraph  Company,  giving  it  the  right 
to  issue  up  to  two  million  dollars  worth 
of  stock.  This  bill  staled  that  no  money 
was  to  ci>me  from  the  U.S,  Government 
(one  of  the  reasons  the  original  bill  was 
stalled  in  conmiiiiee). 

In  early  1873,  President  Grant  signed 
the  bill  into  law,  and  a  few  months  laicr, 
on  July  20,  1873,  Loomis  was  granted 
U.S,  patent  #129,971  for  the  invention 
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of  his  system.  Unfortunately,  Loomis' 
company  had  gone  bankrupt  during  the 
stock  market  "panic"  of  1869,  and  he  was 
never  able  to  gamer  enough  financial 
support  to  put  the  system  into  operation. 

Although  Loomis  died  in  1 886,  he  left 
his  mark  in  other  areas.  He  was  not  only 
an  inventor  in  the  area  of  radio,  but  he 
also  held  a  number  of  patents  in  the  field 
of  dentistry,  including  methods  of  mak- 
ing false  teeth  and  specialized  fiUing 
materials  and  methods.  Some  of  his 
ideas  are  still  being  used  today! 

Patent  disputes 

There  are  certain  things  to  be  noted 
about  these  early  inventors.  The  first  is 
that  during  fliis  time  period,  patent  of- 
fices v^ould  issue  patents  on  working 
items  only,  either  full-sized  or  models. 
ThoSj  Loomis,  Dolbear,  and  the  others 
had  to  actually  demonstrate  that  their 
equipment  worked!  There  was  no  pat- 
enting of  ideas  at  that  time, 

Nexts  although  most  of  the  people  in- 
volved were  university  types,  they  did 
not  publish  papers  to  the  extent  that 


papers  are  published  today.  Also,  there 
was  a  lot  of  nationalism  involved  with 
something  of  such  possible  importance 
as  communicating  without  wires. 

Marconi  had  established  a  consortium 
of  powerful  British  investors.  Several  of 
these  were  members  of  Parliament,  and 
the  rest  were  in  a  position  to  command 
the  ear  of  that  governing  body.  Because 
of  this,  both  Lodge  and  Fessenden 
(Canada  being  a  member  of  the  British 
Commonwealth)  were  effectively  si- 
lenced by  governmental  actions.  The 
Marconi  Company  soon  dominated  the 
wireless  (radio)  scene. 

From  about  1900  until  1943,  there 
wen^  a  large  number  of  patent  rights  battles  in 
the  courts  of  the  United  States  and  Great  Brit- 
ain. LitHe  by  little,  Marconi's  parent  empire 
was  voided  until,  just  before  his  dealh  in 
1943,  his  last  patent  was  vacated  in  favor  of 
Nikola  Tesla 

In  fact,  Marconi*s  list  of  patent  fights 
included  almost  all  of  the  inventors  and 
pioneers  of  radio  communications. 
People  like  dcForest,  Fleming,  and  oth- 
ers were  in  an  almost  constant  fight  with 
Marconi  and  his  company*  Because  of 


these  lengthy  patent  battles,  the  British 
Government  did  not  wish  to  aid  those 
fighting  against  the  British-based 
Marconi  Company,  Therefore,  they 
insisted  that  Marconi  was  the  inventor 
of  radio.  It  is  unfortunate  that  this 
misconception  is  still  being  taught  today. 

Marconi,  through  the  efforts  of  his 
British  company,  did  more  than  anyone 
else  to  commercialize  radio.  However, 
he  really  did  nothing  himself  in  the  ac- 
tual invention  of  the  systems.  Every- 
thing he  used  was  invented  by  someone 
else,  and  was  actually  used  in  two-way 
radio  communications  before  Marconi. 
In  Loomis'  case,  the  patent  was  issued 
before  Marconi  was  even  born! 

Because  the  history  books  of  the  early 
20th  Century  taught  that  Marconi  was  the 
inventor  of  radio,  it  is  still  being  taught  to- 
day. This  is  unfortunate,  for  there  were,  in 
reality,  several  true  inventors  (each  with  a 
different  system  type)  who  were  commu- 
nicating before  him.  But  such  is  the 
world  of  the  history  text  writer. 

There  are  other  such  tales  about 
grossly  wrong  history  texts,  but  those 
can  wait  for  another  time!  B 
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Repeater  Coordination 


Boom  or  bust? 
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9J.205(c)  Where  the  imnsmissions 
'of  a  repeater  cause  hannful  inter 
ference  to  another  repeaten  the 
two  station  licensees  are  equally  and 
fiilfy  responsible  for  resolving  the  interfer- 
ence unless  the  operation  of  one  station  is 
recommended  by  a  frequency  coordinator 
and  the  operation  of  the  other  station 
is  not  In  that  case,  the  ticensee  of  the 
non-coordinated  repeater  has  primary 
responsibility  to  resolve  the  interference. 

In  my  copy  of  Part  47  of  the  Code  of 
Federal  Reguiaiions,  thai  part  of  federal 
law  which  pertains  to  ihe  Federal  Com- 
municaiinns  Commission  (FCC),  this  is 
the  only  reference  lo  coordinaiion  of 


"W7i^ii  a  frequency  coordination  body  gives  coordination  to  an 

amateur  for  the  purpose  of  placing  a  private  (or  closed) 

repeater  in  operation^  that  body  is,  in  effect^  giving  ownership 

of  that  frequency  to  a  particular  amateur,  which  is  in  direct 

violation  of  federal  regulations. 


f? 


ujTiateur  repeaters  esCG^l  for  the  defini- 
tion of  frequency  coordinator  in  Part 
97.3  (20).  Unless  I  have  overlooked 
some  other  reference,  and  I  have  read 
and  re-read  the  regulations  many  times 
looking  for  such,  ihis  is  the  basis  on 
which  all  frequency  coordinaiion  bodies 
within  the  areas  served  by  the  FCC  exist. 

The  unfurtunate  history 

When  FM  and  repeaters  first  came 
into  vogue  in  the  late  1960s,  unfortu- 
nately, in  some  areas,  there  did  exist 
groups  of  amateur  radio  guerrillas 
who  waged  "wars"  over  specific  fre- 
quencies on  which  they  operated  their 
repeaters,  Although  most  repeater  opera- 
tors   iried    lo    cooperate    with    other 

42  73  Amateur  Radio  Today  *  Jury  1996 


repeater  operators,  there  were  a  few  ] 
hardheads  who  absolutely  refiistxl  to  co- 
operate with  anyone.  Various  attempts 
were  made  to  bring  these  operaton*  into  the 
ibid  includtjig  (I  am  told)  nighttiine  sorties  to 
lepeaio"  sites,  pins  through  the  coax,  and  aB 
sorts  of  damage  done  to  the  equipment. 

Of  course,  such  activities  are  illegal 
under  both  civil  and  criminal  law,  but 
such  were  the  activities  of  a  few  ren- 
egades during  the  battles  of  die  1960s. 
Then,  when  vigilante  justice  was  aban- 
doned, various  organizations  of  amateur 
radio  repeater  operation  arose.  At  the 
time,  there  were  at  least  three  items  on 
their  agenda*  The  firet  was  to  serve  as  a 


clearing  house  for  technical  data.  The 
second  was  to  influence  the  FCC  during 
times  when  the  actual  existence  of  re- 
peaters was  in  doubt.  The  third  item  was 
to  serve  as  a  coordinauon  body  to  help 
alleviate  repeater  inEerference  on  the 
very  few  frequencies  then  being  Ui^ed. 

In  most  areas,  the  repeater  pair  was 
146.340  MHz  input  and  146.940  output. 
In  a  few  areas,  146.940  MHz  was  re- 
served for  simplex  operation,  so  146.340 
MHz  was  paired  with  146.760  MHz  as 
an  output.  But,  within  a  very  few  years 
the  standard  frequency  splits  came  into 
being.  There  are  explanations  why  the 
upper  t  MHz  of  2  meters  has  an  inverted 
split,  but  that  will  be  reserved  for  an- 
other lime.  With  almost  every  repeater 


on  the  same  frequency,  turf  wars  were 
inevitable.  However,  as  the  coordination 

kKJies  came  into  being,  many  existing 
repeaters,  and  virtually  all  new  repeat- 
ers, were  moved  to  other,  approved, 
frequencies. 

Today  ^s  problems 

In  general,  for  many  years,  the  fre- 
quency coordination  bodies  have  done 
an  excellent  job  of  preventing  repeater 
wars.  However,  a  signiUcant  number  of 
these  bodies  have  lapsed  into  a  police 
state  mentality  when  dealing  with  re- 
pealer coordinaiion.  They  have  forgotten 
that  they  have  no  basis  in  law  for  their 
existence.  They  threaten,  they  tell  lies, 
and  sometimes  they  give  preferential 
treatment  to  certain  individuals. 

In  many  areas,  frequency  coordinators 
will  tell  an  amateur  thai  no  frequency 
pairs  are  available  in  cenain  bands  (pri- 
marily the  144  MHz  and  440  MHz 
bands),  but  when  one  tries  to  bring  up  a 
repealer,  nothing  happens.  Then  it*s 
back  to  the  coordinator  who  then  tells 
ihe  applicant  that  these  are  private  re« 
pealcrs.  and  that  the  frequencies  are  not 
available  for  use  by  the  general  amateur 


Well,  I  ^eciu  lo  remember  ihai  wiihin 
the  regulations  of  the  FCC  that  no  one 
owns  a  frequency.  All  frequencies  avail- 
able to  an  amateun  within  his  license 
class  limitations,  can  be  used.  The  only 
restriction  is  not  to  interfere  with  an  on- 
going communication.  If  no  one  else  is 
using  the  frequency,  then  it  is  perfectly 
OK  to  use  that  frequency.  Period!  But, 
when  a  frequency  ccH>rdi nation  body 
gives  coordinaiion  to  an  amateur  for  the 
purpose  of  placing  a  private  (or  closed) 
repeater  in  operation,  that  body  is,  in 


effect,  giving  ownership  of  that  fre- 
quency to  a  particular  aniateur  This  is  a 
direct  violation  of  federal  regulations. 

For  example,  in  California,  according 
to  a  fairly  recent  edition  of  the  ARRL  Re- 
peater Directory,  there  are  426  repeater 
stations  in  the  440  MHz  band  located  in 
the  northern  portion  of  the  stale.  Of 
these,  ]  70  are  open,  and  the  reniaining 
256  are  closed.  This  makes  a  total  of  al- 
most exactly  60%  of  the  repeaters  in  the 
northern  portions  of  California  closed. 
In  the  southeni  half  of  the  state  there  are 
452  repeaters  listed,  of  which  38  are 
open.  That  makes  a  whopping  84%  of 


now  allotted.  But,  when  an  amateur,  or 
group  of  amateurs,  wants  to  install  an 
open  repeater,  the  frequency  coordina- 
tion would  automatically  be  revoked  and 
be  transferred  to  the  open  repeater  In  ar- 
eas in  which  there  are  frequencies  avail- 
able, it  may  take  years  until  the 
frequency  coordination  of  a  closed  re- 
peater is  revoked.  On  the  other  hand,  in 
areas  where  no  frequencies  are  avail- 
able, then  frequency  coordinations 
might  start  to  be  revoked  immediately. 
However,  a  repeater  open  to  all  amateur 
operators  should  take  priority  over  one 
with  restricted  usage. 


^A  repeater  open  to  all  amateur  operators  should  take  priority 

over  one  with  restricted  usage. " 


the  440  MHz  repealers  in  southern  Califor- 
nia closed!  Yet,  each  and  every  one  of  these 
repeaters  is  presently  protected  from  inter- 
ference from  normal  amateur  operation. 

Is  this  fair?  In  my  opinion,  no  way !  Is 
this  trend  all  over  the  country?  You  bet 
your  sweet  bippy!  Is  this  legal?  No  way! 
But  such  are  the  activities  of  the  major- 
ity of  frequency  coordination  bodies  in 
die  United  States. 

Now,  I  have  no  problem  with  closed 
or  private  repeaters.  The  FCC  has  issued 
opinions  that  a  repeater  operator  can  re- 
strict the  users  of  his/her  repeater  Often, 
these  repeaters  are  just  an  excuse  for  a 
private  phone  patch  (autopatch)  for  use 
by  a  single,  or  at  most  a  few,  amateurs. 
Legal?  As  long  as  the  conversations  fall 
within  FCC  guidelines;  but  should  the 
amateur  community  in  general  suffer  the 
loss  of  the  vast  majority  of  frequency 
spectrum  to  support  the  whims  of  a  very 
few  amateurs?  I  think  not! 

Possible  solutions 

I  propose  two  possible  solutions.  The 
first  is  to  designate  a  few  frequency 
pairs  for  use  by  private  or  closed  repeat- 
ers.  Since  each  probably  has  only  a  few 
users,  there  will  be  little  chance  for  in- 
terference. Often,  and  1  have  monitored 
some  of  the  closed  repeater  frequencies 
for  quite  a  while,  there  is  no  activity  for 
days,  even  weeks!  Yet  the  frequency  pair 
is  coordinated  and  thus  unavailable  to 
the  general  amateur  public. 

The  other  solution  is  to  continue  to  co- 
ordinate private  repeaters  and/or  allow 
them  to  operate  on  the  frequency  pairs 


Amateurs  who  are  now  operating 
closed  or  private  repeaters  will  not  like 
giving  up  their  exclusive  rights  to  a  fre- 
quency. But,  since  this  ownership  of  the 
frequency  is  illegal  under  present  regu- 
lations, they  have  no  right  to  this  de 
facto  ownership.  I  cannot  blame  some- 
one for  wanting  to  have  his/her  private 
frequency,  but  such  activities  are  prohib- 
ited by  law-  Thus,  much  of  the  blame 
must  go  10  the  coordination  bodies  who 
have  allowed  and  even  encouraged  this 
practice  for  so  many  years. 

Of  course,  there  are  amateurs  who 
have  gotten  frequency  coordination  for  a 
repeater  and  who  have  never  placed  a 
machine  on  the  air.  Definite  time  limits 
should  be  set  (say  three  months)  for  a  re- 
peater to  be  placed  in  operation.  If  there 
aie  very  extenuadng  circunLstances,  a  one- 
time extension  of  another  three  months 
could  be  given.  Then,  no  matter  what,  the 
frequency  goes  back  into  the  coordination 
pool  if  no  repeater  is  in  operation. 

Many  amateurs  are  intimidated  by  fre- 
quency coordinators.  Unfortunately, 
some  of  these  people  have  declared 
themselves  to  be  demigods,  and  refuse 
to  face  the  reality  of  amateur  operations 
today.  It  is  possible  to  force  the  fre- 
quency coordinators  back  into  the  real 
world^ — it  just  takes  a  concerted  effort  on 
the  part  of  the  majority  of  amateurs. 

Anyway,  in  the  urban  areas  of  the 
country  there  are  just  not  enough  fre- 
quency pairs  to  go  around  if  we  continue 
to  allow  all  the  private  and  closed 
repeaters  to  operate  with  no  restric- 
tions. According  to  FCC  reguladons,  no 
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person  can  own  a  frequency.  Thus,  the 
practice  of  allotling  our  scarce  fre- 
quency spectrum  lo  a  very  small  number 
of  amateur  radio  operators  must  not  con- 
tinue.  However,  unless  a  cry  is  heard 
from  the  majority  of  operators,  this  will 
continue  to  happen,  as  it  does  now. 

Cry  out!  Let  the  ARRL,  your  state  re- 
peater organization,  your  local  frequency 
coordinator,  the  editors  of  any  club  news- 
letters you  know,  and  anyone  else  who  can 
help  know  of  your  displeasure  with  this 
practice  of  coordinating  closed  repeaters  to 
the  delriment  of  norma]  amateur  operation. 
Yes,  fliete  is  a  place  for  clos^  repeaters,  but 
not  at  the  expense  of  general  amateur 
operations.  Think  about  it,  then  act.       S 
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The  2m  Quad  Project 


Here !?  a  great  antenna  project  for  your  cluhi 
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Larry  R.  Luchi  W7KZE 

P.O.  Box  1612 

Mukilteo  WA  98275 


As  the  miny  season  blew  into 
Puget  Sound,  I  was  giving 
Llioughi  lo  Lhe  second  semester 
of  our  electronics  technology  pro- 
gram at  Sno-Isic  Skills  Center.  Dur- 
ing this  semester  I  teach  amateur 
radio  to  my  junior  and  senior  high 
school  students  *..  a  daily  block  of 
three  hours  of  classroom  lecture  and 
lab.  Each  of  my  students  builds  aa 
AM/FM  superheterodyne  receiver  to 
give  further  understanding  to  my 
lectures  on  electronics  theory.  This 
gives  these  teenage  intellects  a 
break  from  the  30  minutes  of  dits 
and  dahs  of  Mr  Morse's  code, 

December  brought  rain,  rain  and, 
when  the  sun  was  about  to  appear, 
more  rain,  January  was  just  a  little  bit 
more  of  December:  rain,  rain  and 
wind.  What  does  this  have  to  do  with 
young  high  school  students  and  ama- 
teur radio?  A  reason  to  demonstrate 
antenna  theory  in  the  classroom,  and 
hope  for  sun  in  February — to  be  exact, 

''The  rationale  for  using 

oxyacetylene  welding  wire  for 

the  elements  was  to  keep  the 

cost  of  our  quad  to  $0^  and 

also  to  improve  the  students^ 

soldering  skills/^ 


on  Groundhog  Day.  On  February  2nd 
the  sun  did  peek  out  to  greet  my 
birthday.  Having  spent  over  nine- 
tcnths  of  my  life  as  a  hum  radio  op- 
erator, I  felt  that  this  was  an 
appropriate  time  to  take  the  class 
outside  to  test  the  antennas  we'd 
made  in  the  classroom. 

We'd  made  a  ha  If- wave  dipole  for  2 
meters,  146*58  MHz,  using  the  for- 
mula 468  divided  by  the  frequency  in 
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Photo  A,  Devm  Corbett  KElNKTandMan  Chapsin  checking  ihe  SWR, 


MHz  for  a  length  of  38,5  inches. 
Devin  Corbett  KB7NKT  cut  the  num- 
ber 12  wire  and  installed  a  PIN  diode 
and  a  Fluke  87  Digital  Multimeto"  in  se- 
ries with  the  antenna  to  measure  the  cur- 
rent. Two  meters  gave  us  the  compact 
size  and  also  allowed  me  to  demonstrate 
vertical  and  horizontal  polarization. 

As  I  explained  the  ha  If- wave  di- 
pole antenna  lo  my  students,  their 
eyes  began  to  glaze:  "Like  how  can 
ihis  work?"  With  our  demonstration, 
some  of  these  bright  young  minds 
opened  up  and  started  lo  ask  ques- 
tions: "How  can  a  full  wave  fit  into  a 
half-wave  length  of  wire?"  My  ex- 
citement increased  with  each  ques- 
tion. I  found  The  ARHL  Antenna 
Book  and  started  to  look  for  a  2 
meter  quad  antenna  that  we  could 
make  with  little  cost  to  the  students. 

Sno-Isle  Skills  Center  is  a  voca- 
tional high  school  with  22  programs  of 


instruction,  from  automotive  technol- 
ogy to  welding.  The  resources  of  the 
faculty  and  supplies  are  a  ham's  dream 
come  true. 

During  the  last  week  of  January,  it 
rained  some  more.  This  was  an  op- 
portune time  to  build  a  single-ele- 
ment quad  at  home  to  illustrate  a 
full-wave  antenna  to  the  students. 
The  third  quarter  of  instruction  is 
communication  electronics  and  the 
goal  of  each  student  is  to  pass  the 
Technician  Plus  exam.  The  half- 
wave  dipole  and  quad  are  both  an- 
tennas thai  are  covered  in  the  exams. 
In  my  lectures  on  antennas  the  stu- 
dents calculated  the  length  of  each 
type  of  antenna  needed  to  pass  the 
exams.  Fiir  quads,  lhe  length  of  the 
full- wave  loop  cao  be  calculated  by 
1005  divided  by  the  frequency  in 
MHz.  If  multiple  elements  are  used, 
the  retlecior  should  be  five  percent 


lunger  and  the  director(s)  five  per- 
cenl  shorter 

With  my  Antenna  Book  in  hand,  I 
went  to  the  faculty  lounge  to  discoss 
my  quad  antenna  project  with  some 
of  the  staff.  I  showed  Dan  Minzel, 
our  welding  instructor,  the  drawings 
of  a  portable  144  MHz  four-element 
quad.  He  had  a  large  quantity  of 
1/8-inch      diameter      oxyacetylene 


^  center  13  inches  from  the  driven  ele- 
ment. Finally,  the  first  director  mea- 
sured 13  inches  from  the  second,  then 
all  of  the  PVC  tees  were  glued  into 

place. 

Construction  of  cwif  first  four-element 
quad  began  wilh  1/2-inch  PVC  spread- 
ers. These  elements  were  first  assembled 
with  the  holes  drilled  for  the  1/8-inch 
brazing   rods.   The   reflector   spreader 


a 


The  resources  of  the  faculty  arid  supplies  at  Sno-Isle  Skills 
Center,  a  vocational  high  school^  are  a  ham^s  dream  come 

true.'' 


welding  wire  that  we  could  use  for 
the  loops,  Al  Urness  N7QDC.  our 
plastics  instructor^  had  ihe  PVC  sup- 
port (spreaders)  and  a  Fiberglas"^^ 
boom.  The  machine  trades  instruc- 
tor, Tom  Clenians,  suggested  he 
have  his  students  drill  all  of  the 
holes  needed  in  the  PVC  (spreaders) 
supports  and  boom.  It's  as  exciting 
to  have  cooperative  working  groups 
OS  the  staff  as  it  is  to  teach  in  the 
classroom.  It  was  a  good  beginning 
to  the  second  semester. 

The  element  spacing  for  quad  anten- 
nas Ibund  in  literature  ranges  from 
0,14  to  0.25.  Factors  such  as  the  num- 
ber of  elements  in  the  array  and  the  pa- 
rameters to  be  oplimized  (F/B  ratio, 
forward  gain  bandwidth,  etc.)  deter- 
mine the  optimum  clement  spacing 
wilh  in  this  range.  The  four-element 
quad  wc  constructed  in  class  was  cut 
for  146.58  kHz.  We  decided  on  a  re- 
flector length  of  86  inches,  with  the 
driven  element  81  inches  and  the 
directors  77  inches  lunc. 

Construction 

We  began  with  the  10  feel  of 
1/2-inch  PVC  for  the  booms  that  was 
provided  by  A  I.  It  was  cui  to  42  inches 
in  length,  with  allowances  given  for 
the  two  PVC  tees,  one  for  the  reflector 
and  one  for  the  first  director 

The  reflector  tee  was  glued  to  one 
end  of  the  boom,  16  inches  from  the 
center  of  the  driven  element  tee.  This 
was  the  work  of  another  classroom 
team  led  by  Matt  Waison,  Malt  made 
sure  that  the  distance  from  the  center 
of  the  reflector  tee  was  16  inches  to 
the  center  of  the  driven  element  tee, 
and  the  second  director  lee  was  on 


was  22-1/2  inches  lUng,  with  1/8-inch 
holes  drilled  10*3/4  inches  from  the  cen- 
ter of  the  boom.  The  tin  \  en  spreader  was 
21-1/4  inches  long,  wi!h  holes  drilled 
10-1/8  inches  from  the  center  of  the 
boom,  and  the  directors  were  20-1/4 
inches,  with  holes  drilled  9-5/8  inches 
from  the  center  of  the  boom. 

We  used  1/2-inch  PVC  for  the  boom 
with  PVC  tees  to  install  the  spreaders; 
each  spreader  was  cut  in  half,  i.e.  the  re- 
flector was  cut  at  11-1/4  inches,  then 
each  end  was  glued  to  the  tee  and  in  turn 
to  the  boom. 

The  rationale  for  osing  oxyacetylene 
welding  wire  for  the  elements  was  to 
keep  the  cost  of  our  quad  to  $0,  and  also 
to  improve  the  students*  soldering  skills. 
No,  8  aluminum  ground  wire  will  work 
just  as  welL  The  brazing  rods  cost 
around  $2.26, 


A  12-inch  X  2Hnch  Plexigtas^^  plate 
was  used  to  support  the  feed  point 
hardware  and  the  feedline.  The  feed 
point  support  was  epoxied  to  the 
boom.  Usins  a  heal  eun.  we  bent  the 
Plexjglas  to  meet  the  driven  element. 
The  ends  of  the  brazing  rods  were 
3/4  inch  apart  where  they  mounted  on 
the  Plexiglus  plate.  We  left  enough  ex- 
cess rod  to  bend  a  small  loop  for  at- 
tachment to  the  coaxial  feedline  with 
stainless  steel  hardware. 

For  vertical  polarization,  we  lo- 
cated the  feed  point  in  the  center  of 
one  side  of  the  driven  element.  In 
tests,  we  found  that  there  was  a  10 
dB  loss  in  the  horizontal  polariza- 
tion when  wc  tested  with  a  local 
repealen 

We  connected  the  coax  10  the  bolts 
connected  on  ihe  driven  element  sup- 
port plate,  and  ran  the  RG-8  along  the 
Plexiglas  to  the  boom.  From  there  the 
cable  was  routed  directly  to  the  mast 
and  down.  The  antenna  provided  very 
good  performance,  with  a  reasonable 
SWR  over  the  entire  144  MHz  band. 
We  used  a  Bird  wattmeter  lo  nieasure 
the  reflected  power  and  found  that 
with  100  watts  out,  less  than  1/2  watt 
was  reflected. 

The  kids  now  know  what  a  fuU- 
wave  antenna  is,  compared  to  a  half- 
wave  antenna.  Our  next  classroom 
project  is  lo  build  a  PVC  10  meter 
quad.  We'll  be  looking  for  you  on  10 
meters. 


Photo  H.  Devin  Corbet  i  KB7NKT  measttriftg  the  spacing  for  the  feedline. 

73  Amateur  Radio  Today  -July  1996  45 


Namber  4&  on  your  F^^back  c»ftl 


Life  After  Your  No-Code  Tech 

License  and  Handlield 


Without  having  to  know  CW. 


Michael  Farrar  VE3WMF 

12-125  Weldrick  Rd  W. 

Richmond  Hill  ON  L4C  3V2 

farrarmi@epo-gov.on.ca 


Now  that  you  have  your  No-Code 
Technician's  license,  you've 
bought  a  2m  handheld,  mounted 
it  in  your  car  for  mobile  use^  even  put  up 
a  good  vertical  antenna  on  your  chim- 
ney, and  bought  or  built  a  i3.8V  power 
supply  to  get  the  handle's  "full  gallon" 
out  „.  greaf,  welcome  io  the  hobby!  Now 
where  do  you  go  from  here?  There  are 
several  modes,  other  than  FM  repeaters, 
that  will  let  you  talk  to  a  wider  world. 

With  repealers,  you  can  get  out  a  rea- 
sonable distance,  but  with  a  better  an- 
tenna and  more  power  (30-150+  w^aits) 
you  can   do  even   better  on  the  FM 

'^Welcoine  to  the  hobby!  Now 
where  do  you  go  from  here? 


fj 


simplex  frequencies.  Add  a  linear  ampli- 
fier (with  a  receive  preamp)  to  your 
handheld  and  a  modest  beam  antenna 
mounted  10  feet  or  more  abt>ve  vour  roof 
line,  and  you  arc  in  business.  Contacts  up 
to  100  miles  are  routine  (including  disEant 
repeaters),  but  when  the  band  opens  up, 
look  out!  ConlauLs  of  up  to  500  miles  are 
common.  All  of  tills  assumes  you  do  not 
live  in  a  hole;  if  you  live  in  a  valley  with  a 
l(X)-foon-  ridge  within  a  quarter  mile,  you 
should  consider  mo\  ing,  learning  CW  and 
going  HF,  or  going  to  satellite  operation. 

Vertically  polarized  FM  signals  do  not 
Uavel  as  well  as  horizontally  polarized 
SSB  signals.  This  world  requires  multi- 
mode  transceiver::i,  which  ^tre  more  expen- 
sive because  they  do  everyihing  your 
handheld  will  do,  but  add  SSB  and  CW 
modes,  more  power,  and  more  features, 
Th€3re  is  a  lot  of  activity  in  both  modes  on 
the  2  and  6  meter  bands,  with  a  bit  less  on 
70  cm.  Let's  stick  w  ith  2  meters  for  now 
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because  you  will  likely  want  to  use  FM  to 
check  into  nets  and    use  repeaters — so 

keep  your  vertical  antenna. 

Ttansceivers 

What  is  available?  Unfortunately,  not 
much  on  the  used  market.  Rigs  occasion- 
ally become  available,  but  sell  quickly. 
Most  older  rigs  seem  to  have  been  good, 
but  avoid  radios  that  are  more  than  eight 
years  old  if  you  want  to  work  satellite 
(ihey  aren't  designed  for  the  required 
talking  and  tuning).  In  the  current  mar- 
ket, the  basic  muliimodc  is  the  Yaesu 
FT-290R1L  It  puts  out  25  watts,  is  small 
and  can  be  used  as  a  base,  mobile  or  fai 
handheld.  The  new  Kenwood  TM-255 
can  be  either  a  mobile  or  base,  puts  out 
40  watts,  has  many  more  features,  and 
costs  more^ — but  it*s  worth  the  extra 
money.  Both  these  rigs  can  be  enhanced 
with  a  linear  amplifier  that  will  boost  the 
output  to  150-170  watts.  It  is  best  to  gel 
one  with  a  GaAsFET  receive  preamp  for 
weaker  signals.  They  cost  about  $280 
and  require  a  minimum  oF  a  35  amp 
power  supply.  Next,  there  is  the  ICOM 
IC-275H  base  station  running  HK)  watLs.  It 
requires  a  12V,  20A  power  supply.  The 
IC-275H  costs  more  than  the  Yaesu  and 
Kenw^ood  UKxlels,  but  it  is  required  if  you 
want  to  drive  a  fitll-lcgal-limit  linear.  Fi- 
nally, there  are  multiband  base  stations  that 
start  at  S I JOO  and  go  up  as  you  add  bands 
and  options.  The  extra  investment  may  be 
worth  it  if  you  want  to  work  2  meters  and 
70  cm  or  L2G  (one  radio  will  do  four 
bands)  and  all  satellite  modes. 

Towers,  antennas,  and  fccdiines 

It  helps  to  have  a  good  antenna,  but  it 
helps  even  more  to  get  it  up  as  high  as 


you  can  and  feed  it  with  the  best  coax 
you  can  afford.  Since  VIIF  antennas  arc 
small  and  light,  TV  towers  or  mounts  are 
more  than  adequate.  Ui*cd  TV  towers  arc 
relatively  cheap  and  easy  to  install.  If 
you  live  in  a  two-  or  ihrce-sior^  house 
with  a  high-pitched  roof  on  high  ground, 
then  a  roof  lop  tripod  mount  will  dp  just 
as  well. 

Use  RG-8  or  better  coax  for  runs  up  lo 
50  feel,  and  RG-991 3  or  9914  for  longer 
runs.  Hard-line  or  heliax  is  ideal  if  you 
can  get  it  cheaply,  hul  be  careful  to  ex- 
amine used  hard-line  very  careftilly  fur 
any  previous  kinks  or  water  penetration. 

You  will  need  a  rotor  and,  again,  a 
TV  rotor  is  all  you  need.  Used  ones  are 
all  righi  but  1  prefer  new  ones  with 
good  seals  to  prevent  freeze-up  if  you 
experience  thai  type  of  weather. 

If  you  enjoy  building  things,  ihen  it  is 
easy  to  build  your  own  antenna.  The 
simplest  antenna  is  a  cubical  quad,  but 
feed  the  coax  at  the  bottom  for  SSB  and 
at  the  side  for  FM.  This  antenna  can  be 
made  from  common  building  materials 
such  as  wood,  ABS,  PVC,  CPVC,  alumi- 
num wire,  copper  wire,  or  brazing  rod. 
Plans  are  readily  available  and  easily 
adaptable  to  the  materials  you  are  com- 
fortable working  with.  Just  be  sure  you 
build  it  well;  most  plans  Fve  seen  are 
rather  flimsy  designs  that  are  not  suited 
to  Canadian  or  Minnesota  winters.  If 
you  got  a  used  TV  antenna  with  your 
used  tower,  or  you  otherwise  find  used 
TV/FM  antennas,  they  are  an  excellent 
source  of  material  lor  a  yagi  antenna 
{73,  September  1993  ),  To  improve  gain^ 
stack  iw^o  yagi  antennas  lor  an  extra  3  dB. 
To  achieve  the  same  incnease  in  gain  you 
have  to  double  the  bcKmi  length,  which 
creates  major  mechanical  and  wind  load 


problems.  A  VHF  SWR  meter  (MFJ* 
8 1 2B  or  equivalem  cosis  about  $30)  is  a 
musi-have  to  tune  your  antenna. 


the  144  and  430  MHz  bands,  Becatisc  of 
their  higher  orbils  they  have  much  better 
coverage  (sometimes  halfway  aroynd  the 


If  you  have  a  big  back  yard^  veiy  understanding  neighbors, 
very  deep  pockets,  and  considerable  technical  skills,  then 
bouncing  signals  off  the  moon  can  be  a  real  challenge.^^ 


If  you  are  not  a  builder,  an  eight-  to 
13-clcmcnt  commercial  yagi  will  work 
jusl  as  welt.  Get  one  that  is  optimized  for 
the  144-146  MHz  part  of  the  band  (that's 
where  the  SSB/CW  activity  is), 

RS-10  and  RS-15 

These  are  Russian  amateur  satellites 
that  are  relatively  easy  to  use  becaui^e 
they  are  in  low  circular  orbits.  If  you 
started  as  an  SWL  and  have  a  good 
tablet  op  communications  receiver  that 
handles  SSB,  then  you  are  in  business. 
You  will  also  need  a  computer  and 
some  tracking  software  lo  tell  yt)ii 
when  the  satellites  are  overhead. 
These  satellites  receive  SSB  or  CW  on 
2  meters,  then  return  the  signals  on  the 
10  meter  band;  look  at  them  as  a  fast- 
moving  repeater  in  the  sky,  with  a  big 
offset.  Yoii  should  listen  to  them  on 
29352-29,405  MHz  USB  first  because 
you  may  be  in  a  high-noise  area  and 
because  they  are  low  power;  local 
noise  levels  may  overpower  their 
signal. 

A  homemade  quarter- wave  vertical 
or  turnstile  2  meter  antenna  (25- 
lOOW)  and  a  10  meter  inverted  Vee  an- 
tenna with  a  10  meter  preamp  both 
work  great.  With  the  satellite  in  the 
right  position  you  can  talk  to  all  four 
coasts.  The  newer  RS-15  satellite  is  in 
a  higher  orbit  with  even  better  cover- 
age (into  western  Europe  and  norih- 
wesi  Africa  from  eastern  N.A.  and 
"Central/South  America),  If  you  do  not 
have  a  good  SW  receiver,  used  Radio 
Shack™  HTX'IOO  10  tneter  Lransceiv- 
ers  sell  for  $100-125  (or  less  if  it  has  a 
blown  transmitter).  For  an  additional 
investment  of  $30-200  you  can  cover 
three  continents  and  Hawaii, 

Other  birds 

There  are  a  number  of  other  amateur 
satellites  available  that  are  in  higher 
elliptical  orbits.  They  also  have  a  dif- 
ferent set  of  transponders,  operating  in 


world).  To  work  Lhem  requires  a  dual-band 
multimtxie  transceiver  and  a  special 
antenna  and  rotor  system  tor  tracking. 

6  meters 

Depending  on  conditions,  this  band 
can  be  either  a  VHF  band  or  an  HP 
band  without  much  of  the  noise  associ- 
ated with  HF.  Contacts  of  250  miles 
are  routine,  hut  when  this  band  opens 
up  it  is  spectacular.  Contacts  into  Cen- 
tral and  South  America,  and  occasion- 
ally Europe,  arc  possible.  Since  6 
meter  antennas  are  larger,  TV  towers 


become  marginal  unless  thev  are  well 
guyed.  Likewise,  TV  rotors  are  not  ad- 
equate for  larger  (four-  to  six -element) 
boom  antennas;  medium  duty  rotors 
are  recommended,  or  required  if  you 
add  vtmr  Z  meter  beam  to  the  inast_ 

Moonhonnce 

If  you  have  a  big  back  yard,  under- 
standing neighbors,  very  deep  pock- 
ets, and  considerable  technical 
skills,  then  bouncing  signals  off  the 
moon  can  be  a  real  challenge.  Eight 
17-elemenl  yagis,  a  precise  iwo-axis 
rotor  system,  a  computer  to  control 
it,  a  fuIMegal-limit  linear,  a  super- 
low-noise  preamp,  and  a  good  trans- 
ceiver are  all  you  need.  It  would  also 
help  to  be  single  or  base  a  wife  who 
is  a  ham  and  shares  this  interest. 
With  this  mode,  I  have  violated  the 
subtitle  of  this  article — moonbounce 
activity  is  almost  entirely  CW,  but 
5  wpm  is  enough. 


Survey  of  VHF/UHF  Radios 


The  foUomng  list  is  by  no  means  con*- 
prehen&ive  but  is  intended  as  a 
beginner's  guide  lo  the  marketplace.  De- 
tailed specificaUons  can  be  obtained 
from  the  manufacturers  or  your  favorite 
ham  radio  emporium.  Prices  quoted  are 
from  my  favorite  U.S.  discount  chain. 
Your  dealer  may  sell  for  less  but  ask 
them  why  if  Lhey  do  not. 

Single-Band  Multiniode  Radius: 

•  Yaesu  FT290RII  2  meter  mobile — 
S630:  25W.  Basic  FM  radio  with  SSB/ 
CW  added,  few  features  and  not  suited 
for  satellite  or  CW  operation. 

•  Kenwood  TM-255  2  meter  base/mo- 
bUe— $900:  40W.  Full-fcatured  "state- 
of-the-art'^  FM/SSB/CW  transceiven 

•  ICOM  IC-275H  2  meter  base— 
$1 JOO;  lOOW  Full-feanired  FM/SSB/CW 
transceiver,  recently  reduced  in  price. 

•  Kenwood  TS-60S  6  meter  base/mo- 
bile^S990:  90W.  If  you  want  to  go  6 
meters,  this  is  the  radio. 

•  MFJ-9406X  6iM  SSB/CW  base— 
S260;  low.  Excellent  starter  radio;  add 
a  linear  as  budget  allows. 

Used  2  Meter  Radios: 

•  Kenwood  TR-751A — A  not-so-old 


goodie.  They  sell  quickly;  be  first  in 
line  at  the  hamfests.  S400-60(i 

•  Kenwood  TR  9 000-- An  oldie,  but 
perhaps  not  so  good  any  more,  lOW  (or 

30W  on  TR-yi30).  Unsuitable  for  sat- 
ellite operation,  Good  starter  radio  for 
about  $200,  or  $250  for  the  9 1 30, 

[Vlultihand  (2  Meter  and  70  cm)  R^idios: 

•  ICOM  IC*820H— ICOM's  newest, 
but  2  meter  and  70  cm  only,  SL700: 
30W-45W.  Full-featured  for  terresu-ial 

and  satellite. 

•  ICOM  IC-970H— ICOM's  best, 
$3,900;  30W-45W;  L2  GHz  opUonal. 
Overpriced  compared  to  others, 

•  Kenwood  TS-790A— S1J70,  30- 
45W;  1.2  GHz  optional 

•  Yaesu  FT-736R— $1,830;  25  W.  Can 
add  two  more  band^  from  50  MHz  to 
1.2  GHz  for  great  flexibility. 

Amplifiers: 

Anv  radio  with  less  than  50W  should 
have  a  matching  linear  amplifier. 
Manufacturers  are:  Henry  or  Com- 
mand Technologies  for  kilowatt  units, 
and  Mirage,  RF  Concepts,  RF  Tech- 
nologies and  TE  Systems  for  I 
300W  units. 
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QRP 


r^nmb&r  4S  an  your  Feedback  card 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Massillon  OH  44646 

Operating  QRP  usually  means 
you're  going  to  be  using  CW. 
Building  a  iransmiiter  for  CW  is 
a  lot  easier  than  hacking  one  out 
for  SSB.  So,  it's  easy  to  sec  why 
there  are  many  add-on  devices  to 
improve  the  seodhig  o(  CW.  but 
there's  very  little  on  the  market 


Low  Power  Operation 

The  circuit  board  is  fitted  to  go 
inside  an  edge-card  connector,  or 
to  be  plugged  into  the  PC  board 
with  the  supplied  dual -pin  header. 

A  closer  look 

The  VM-UIOA  contains  ev- 
erything you  need  to  record  and 
play  back  audio.  All  you  need  to 


''Voice  memory  keyers  have  been 

expensive  for  the  once-in-awhife  QRP 

phone  operator — until  now" 


for  the  phone  operator.  Voice 
memory  keyers  have  been  expen- 
sive for  the  once-in-awhile  QRP 
phone  opcrator^ — until  now. 

The  ChipCorder 

Killing  some  time  at  a  ioeal  Ra- 
dio Shack^^  store,  I  came  upon  a 
small  blister  package  containing 
the  VM-illOA  voice  record  and 
playback  module.  The  VM- 
1 1  lOA  is  a  self-contained  solid- 
state  voice  module  that  will  hold 
up  to  10  seconds  of  audio.  The 
entire  VM-1  MOA  is  housed  on  a 
preassembied  PC  boai'd  about  the 
size  of  a  postage  stamp  (see 
Photo  A).  There  are  about  a  dozen 
surface  mount  components  on  the 
board,  while  the  actual 
ChipCorder  is  just  a  blob  of 
epoxy  on  the  circuit  board. 


Radio  Bookshop 


Phone  800-274-7373  or  503-924-0058. 
FAX  603 -924- S6 13,  or  see  order  form 
on  page  88  for  ordering  inf  ormrttioii. 

Wayne  ^s  Book! 

WGl  W€  Tht  People  Detlare  War 
On  Our  Lousy  GoverninetiL  by 

Wayne  Gi^n  W2NSD/1  36()p  st>ft 
cover.  This  is  Wayne's  report 
explaining  wliat  the  major  problems 
are  facing  both  New  bkimpwliire  tind 
the  country,  md  jjrDpOiiing  simi^le, 
inexpensive  solutions:  a  simple  way  to 
have  government  deptirttnents  liappily 
cui  theii  expenses  by  50%  witliin  tliree 
years;  how  to  cut  ihe  cosi  of 
incim;eraling  phsoneRs  by  over  90%; 
ho\\  to  end  wdlare;  how  k)  reduce  the 
deficit:  how  to  cut  medical  coste  and 
improve  healtli  care;  how  lo  cut  school 
costs  and  impor\'e  schools.  An 
absolute  steal  at  Si  3 
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add  mc  some  switches  and  an 
electret  microphone.  The  VM- 
1 1  lOA  has  a  built-in  audio  preani- 
plifier,  automatic  gain  control, 
and  an  anti-aliasing  filter  on 
board.  There's  even  an  audio 
power  amplifier  on  the  board  that 
will  drive  a  speaker  directly.  But 
perhaps  the  best  part  of  the  VM- 
1 1  lOA  is  the  price— it^s  only  S 1 5 ! 
The  Radio  Shack  stock  number  is 
276-1324. 

Another  feature  of  the  VM- 
1 1 1 OA  is  the  automatic  power- 
down  mode  to  drop  current  to  .5 
jiA,  It  will  operate  on  a  single  +5 
volt  supply,  and  the  message  stor- 
age retention  uses  zero  power.  Af- 
ter Tve  been  laid  out  on  that  cold 
marble  slab,  the  VM-1 1  lOA  will 
still  keep  my  "CQ  CQ  QRP.,;'  in 
memory  for  at  least  100  years! 

Making  the  VM-1 110A 
talk 

Yoti'll  need  a  +5  volt  supply 
at  35  mA  to  run  the  VM- 11 1  OA. 
A  78L05  will  work»  just  be  sure 
you  bypass  the  input  and  output 
leads  of  this  regulator  with  some 
J  capacitors. 

You  can  also  use  a  set  of  four 
A  A  batteries  with  an  IN4002  di- 
ode in  series  to  drop  the  voltage  ' 
down  to  .5  volts.  If  you  use  the 
batteiies.  there  is  no  need  to  use 
the  regulator.  Be  careful  to  put 
the  correct  polarity  to  the  VM- 
1 1  lOA  as  it  will  most  certainly 
be  damaged  by  reverse  voltage 
polarity. 

You'll  also  need  an  electret 
microphone;  Radio  Shack  #270- 

1996 


Photo  A.  Jlw  enlire  VM-JIIOA  is 
housed  on  a  preassembied  PC  boiuii 
about  the  size  of  a  posmge  stamp. 

090  is  the  one  of  choice.  Also,  a 
couple  of  push-button  switches 
will  be  required  for  the  start/ 
record  and  playback  function. 

There's  not  much  to  do — you 
hook  up  the  switches  to  the  cor- 
rect pins  and  connect  the  micro- 
phone,  apply  power,  then  begin 
recording.  You  can  m^ikc  up  to  a 
single  10-second  recording.  At 
first  that  does  not  sound  like  a  lot 
of  mn  dme.  but  in  real  Ufe,  10  sec- 
oedsisratlierlong!  Mostdyed-hi-the- 
wool  DXers  can  woric  six  contacts 
williin  a  10-second  period. 

Recording 

To  record  a  message,  a  low- 
going  transition  on  the  REC  line 
initiates  a  new  record  operation 
from  the  beginning  of  the 
memory,  oral  a  selected  location, 
regardless  of  any  current 
operation  in  progress.  You  do  not 


when  the  end  of  message  marker  is 
encountered.  Playback  then  ceases 
aiid  the  device  goes  to  sleep. 

Interfacing  the  VM-1 110A 
into  the  rig 

I  coupled  some  of  the  audio 
output  from  the  VM-1 1  lOA  di- 
rectly into  the  microphone  jack 
of  my  Argonaut  II.  It  seemed 
to  work  just  fine  after  I  played 
with  the  gain  and  drive 
controls, 

A  much  better  approach  would 
be  to  use  an  op  amp  as  a  simple 
microphone  mixer  and  adjust  the 
mixer  to  match  the  audio  level  of 
the  external  microphone.  This 
way,  the  audio  level  from  cither 
the  VM- 1 1  lOA  or  the  microphone 
would  be  the  same. 

Odds  and  ends 

I  guess  it  would  be  possible 
to  use  one  of  the  level  active 
pins  and  link  two  or  more  VM- 
1 1  lOA  modules  together  to  pro- 
vide longer  record  and  playback 
times.  Any  one  want  to  give  that 
a  li  y? 

As  a  club  project,  a  single  cir- 
cuit board  could  be  assembled  to 
hold  a  VM-lllOA  and  the  re- 
quired switches  and  power  sup- 
ply. You  could  record  and  then 


''For  the  ultimate  bell  and  whistle,  how 

about  a  programmed  VM-II 10A  triggered 

by  an  SWR  sensor  to  alert  you  to  a 

problem  with  your  antenna  system?'' 


need  to  fill  the  entire  memory. 
Releasing  the  REC  signal  HIGH 
before  filling  the  message  spaces 
causes  the  recording  to  slop  and 
an  ''end  of  message  marker''  to 
be  placed.  The  device  then  pow- 
ers down  and  goes  to  sleep. 

You  can  place  an  LED  on  the 
RECLED  output  pin  to  provide  an 
active  low  signal  which  can  be 
used  to  drive  the  LED  as  a  ''record 
in  progress''  indicator.  The  mod- 
ule has  a  Ik  current-limiting  re- 
sistor already  on  Uie  board  to  limit 
current  to  the  LED. 

Playback 

Pulling  PLAYE  or  PLAYL  sig- 
nal LOW  initiates  a  playback 
cycle.  This  cycle  is  then  completed 


remove  the  VM-1  llOA  to  use  at 
a  remote  location. 

The  VM-11  lOA  is  cheap 
enough  to  allow  you  to  record  one 
module  with  a  CQ  and  then  a  sec- 
ond or  third  module  to  hold 
repoits  Of  **QRZs...'' 

And  for  the  ultimate  bell  and 
whistle,  how  about  a  pro- 
gramrned  VM-1  1  lOA  triggered 
by  an  SWR  sensor  to  alert  you 
to  a  problem  with  your  antenna 
system? 

AUinalLtheVM-lllOAisa 
whale  of  a  lot  of  fun.  There's  not 
much  in  life  that's  this  much  fun 
(legally,  anyway)  for  under 
twenty  bucks.  Pick  up  one  of 
the  VM-lIlOAs  from  Radio 
Shack  and  shoot  a  Saturday 
evening. 
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CafOle  Perry  WB2MGP 

Media  Mentors  Inc. 

RO.  Sox  131646 

Staten  island  NY  10313-0006 

He  rides  the  airwaves 

Now  Uial  Fin  in  the  process  of 
packing  away  many  of  my  wall 
displays  of  QSL  cards  and  irying 
10  fit  ihe  school  term's  colleecion 
of  papers  and  books  into  cartons 
for  the  summer,  I  promise  myself 
to  throw  away  outdated  materials 
that  I  can  no  longer  use.  Being  a 
collecior  by  nature,  this  is  no  easy 
task.  1  subscribe  to  the  philoso- 
phy of  ""sooner  or  later  every 
scrap  wUl  have  some  usc,*^ 

Since  1  am  rapidly  growing 
out  of  classroom  space  and  stor- 
age area,  1  must  start  separating  niy 
nmterials  before  I  pack  them  away. 
One  textbook  that  deilnitely  gties 
into  the  ^'to  save*^  pile  is  Riiie  The 
Airwiives  With  Alpha  &  ZithL  writ- 
ten by  John  Abbott  K6YB.  If  you  re 
looking  for  a  Ttew  lesource  to  put  into 
your  classRiom  crclubhciase  library, 
you  should  consider  this  book- 
John  Abbott  K6YB 

First,  let  me  tell  you  a  little 
about  John.  His  class  and  mine 
made  several  really  terrific  radio 
contacts  a  few  years  ago.  He  has 
been  teaching  ham  radio  class,  a 
requircmem  for  gifted  students  at 
Los  Feliz  Elementary  School  in 
Hollywood,  California,  since 
January  1990.  Then  a  commutii- 
cations  engineer  for  the  Los  An- 
geles City  Department  of  Water 
and  Power,  he  had  joined  a  DWP 
program  in  which  engineers  did 
volunteer  work  with  students  one 
day  a  week.  He  chose  Los  Feliz 
Elementary  at  the  suggestion  of 
his  wife.  Ten,  who  teaches  third 
and  fourth  grades  there* 

He  retired  in  1992  and  now 
holds  classes  twice  a  week.  **My 
wife  told  me  the  kids  needed 
something  like  this  as  an  outlet." 
says  John,  a  ham  radio  devotee 
since  he  was  13.  "Most  of  the  kids 
live  in  little  apartments.  This  lets 
them  know  there *s  another  side  of 
life  out  there," 

According  to  a  newspaper  ar- 
ticle John  sent  me,  his  students 
have  spoken  with  people  in 


Mexico,  Central  and  «5ouLh 
America,  and  as  far  away  as  New 

Zealand  and  Japan.  They  commu- 
nicated with  die  space  shuttle  in 
1993  and  received  printouts  from 
NASA's  MARS  observation  sat- 
ellite observing  Mars. 

School  principal  Betty 
Castaneda  estimates  that  John's 
contributions  would  cost  the  Los 
Angeles  Unified  School  District 
about  530,000  a  year  if  he  were 
paid,  That*s  not  even  mentioning 


kids  are  too.  Also»  more  than  half 
the  kids  do  not  have  fathers — ihey 
eome  from  singfe-parent 
homes — so  he's  a  father  role 
model  as  well/' 

As  for  the  kids:  **k's  fun  "  says 
10-ycar-old  Gerardo  Arturo 
Estrada.  "You  get  to  meet  a  lot  of 
people  and  make  friends." 

John  sees  another  appeal,  the 
one  that  hnokcd  him  as  a  teen- 
ager: "Here  you  are  in  your  little 
world,  and  ail  of  a  sudden  you  can 
get  on  the  air  and  talk  lo  anybody 
in  the  world."  he  says.  "It's  ihai 
feeling  that  you  te  riding  the  air- 
waves* You're  bouncinc  around 


''Schooi  principal  Betty  Castaneda 
estimates  tiiat  Jotin's  contributions 
would  cost  ttie  Los  Angeles  Unified 

School  District  about  $30,000  a  year  if 
tie  were  paid,  and  ttiat  doesn  't  even 

include  the  equipment  he's  donated^— 

about  $5,000  worth. '' 


the  equipment  he's  donated — 

about  $5,000  worth.  She  says, 
*'There  are  four  or  five  other 
schools  in  our  district  that  have 
a  ham  radio  class,  hut  they 
don't  have  a  real  engineer  to 
teach  them,  and  thcv'rc  not  as 
diversified. 

"The  most  important  thing 
John  does  is  provide  a  role 
model,''  she  says,  "He's  comfort- 
able around  the  technology,  so  the 


the  world;  your  voice  is  going 
through  sp^e  and  time  forever.** 

The  newest  Ride  The 
Aitwa  ves 

The  1996  edition  of  Ride  The 
Airwave,s  With  Alpha  &  Zitlti 
is  an  iniprovemcnt  over  the  1993 
version.  There  are  now  59 
characters  instead  of  16 — all 
43  characters  required  by  the 


Element  lA  code  test,  plus  16 bi- 
nary characters.  In  addition,  a 
"space"  dieme  has  been  incorpo- 
rated. This  delightful  soft-cover 
book  uses  comic  book  characters. 
The  "'Phoneticos,'*  to  prepare  sni- 
dcnts  to  take  two  ditTereni  ama- 
teur radio  exams,  the  Novice  and 
the  jSlb-Code  Tech.  If  you  look 
closely  at  the  Phonetico  charac- 
ters you  will  notice  that  each  of 
their  bodies  is  made  up  of  the 
Morse  code  "Dits"  and  *'Dahs" 
that  form  the  correct  symbol  for 
that  characters  letter. 

After  each  canoon  page  there 
is  a  testing  page.  The  answers  to 
the  quiz  are  found  on  the  bottom 
of  the  following  page.  There  are 
crossword  puzzles  and  games 
throughout  the  book.  The  children 
in  my  sixth-,  seventh-,  and  eighth- 
grade  ham  radio  classes  always 
enjoy  the  lessons  1  do  based  on 
material  from  John  Abbott's 
hook.  For  more  informLition  or  to 
purchase  a  copy  of  the  book 
(single  copy:  Si 4,95),  contact 
John  at  ABTRONIX.  EO.  Box 
220066,  Newhall  CA  91322. 
(805)222-7384. 

Well,  there's  no  need  to  con- 
tinue the  throwing  out  process  to- 
day. fTI  pick  up  where  1  left  off 
tomorrow.  Of  course,  if  I  keep  on 
discovering  books  like  John's  that 
I  enjoy  so  much,  not  too  many 
items  will  be  thrown  away.  What 
I  really  need  is  a  suite  of  rooms, 
not  just  a  classroom,  for  all  my 
wonderful  ham  radio  materials. 
Have  a  great  sunimerl 


Photo  A.  John  AbhoU  K6YB  (rear)  with  Joyin  and  Jimmy  (hack  ro\rl  ami  Gerry  and  Suzon  (Jrani  row). 
Jay  in  is  J  torn  Korea,  Jimmy  am!  Si4Z(iu  are  from  Thailand  and  Gerry-  is/mm  Mexico. 
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Number  50  on  your  r^&db&ck  cArH 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
NilesIL  60714-3108 


This  month's  column  contains 
quite  a  bit  of  good  information, 
so  let's  get  right  to  it.  Suffice  it 
to  say  thai  Tm  always  interested 
in  any  ideas  from  readers,  such 
as  the  ones  below,  that  have 
practical  amateur  radio  applica- 
tions- So  get  out  your  pens,  word 
processors  or  parchment  and 
quills,  and  keep  ihem  coming  this 
way.  My  address  is  at  the  top  of 
this  page.  All  cxmtributions  will 
be  promptly  acknowledged:  Vm 
also  usually  able  to  give  you  a 
rough  idea  of  when  your  tip  will 
appear  if  it's  accepted. 

On  the  "light"er  side 

In  last  month's  column,  I 
suggested  using  one  of  the  new 
"laser  pointcrs/Tor  "seeing- 
through"  a  printed  circuit  board 
so  thai  a  component  located  on 
the  top  side  of  the  board  could 
be  easily  ideotified  for 
unsoldering  on  the  bottom  side. 

In  addition  to  the  laser  pointer, 
a  smalt  Mini-Mag®  light,  one 
with  a  beam  that's  able  to  be 
focused  down  to  a  small  "spot,*' 


"Rubber  Duck*  or  oltisr 
VHF  or  UHF  antenna 


I^ 


UG-492A 
BuJkJiQad  Connector 


VehfcfB  s  rCKjf 


1 


1^ 


7 


UG-306U 
Right  Angle 
Conriectof 


Coax 


-U. 


Standard 

SMC 

Connsctor 


Your  Input  Welcome  Here 


can  be  used  to  highlight  the  area 
of  interest.  It's  not  as  dead-on- 
accurate  as  a  laser  pointer,  and  it 
only  works  on  PC  boards  that  are 
translucent- — the  room  must  be 
fairly  dark — but  it  does  work  nicely 
on  most  phenolic  boards  encoun- 
tered in  ham  radio  equipment. 
Somedmes  you  can  even  see  the 
silk-screened  printing  from  the 
other  side  coming  through, 
though  of  course  it's  reversed. 

So  if  a  laser  pointer  is  still  not 
on  your  workbench  (they're  down 
to  less  than  $30  now ),  a  small  mag 
flashlight  should  be,  and  it  can  be 
used  in  a  similar  way.  Now  all  you 
need  do  is  to  hunt  down  the  com- 
ponent that  needs  replacing! 
Some  of  the  other  tips  we  have 
this  month  may  help  in  that  area. 


Fig,  L  N^E\s  rip  for  mexpemively 
motmting  a  VHF  or  UHF  mobile 
antenna  on  a  vehicle\'i  roof. 
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Put  the  heat  on  'em I 

To  make  die  removal  of  self- 
adhesive  labels  or  escutcheon 
plates  on  equipment  much  easier, 
try  using  a  heat  gun  to  pre-soften 
the  sticky  adhesive  hacking  first. 
I  recently  wanted  to  repaint  the 
top  and  bottom  covers  of  a  used 
ham  transceiver  I'd  bought.  Us- 
ing a  shrink-tubing  heat  gun  to 
soften  the  backing  on  the  covers' 
labels  allowed  me  to  neatly  re- 
move them  without  a  trace  of 
damage,  something  that  would 
not  have  been  the  case  had  1  tried 
to  remove  them  "cold.'*  The  heat 
supplied  by  the  shrink-tubing  heal 
gun  (or  perhaps  a  directable  hair 
blow  dryer)  was  just  enough  to 
loosen  the  backing  so  1  could  slip 
a  single -edge  razor  blade  under 
the  escutcheon  label  and  pry  it  up. 
(To  reinstall  the  escutcheon  labels 
after  painting  the  covers,  I  used 
Scotch™  #136  Double  Slick 
Tape;  it's  available  at  stationery 
supply  stores.)  Just  be  very  care- 
ful about  how  much  heat  is 
applied  to  plastic  or  other  surfaces 
that  may  be  damaged  by  too  much 
of  a  good  thing.  Geoerally>  if  the 
right  amount  of  heat  is  used^ 
self-adhesive  labels  will  release 
easily,  and  can  be  removed  with- 
out leaving  a  gummy  residue 
behind — or  at  least  leave  only  a 
minimal  amount.  Give  it  a  try. 

1996 


Goo  Gone 

If  my  tip  on  softening  labels 
with  a  heat  gun  (above)  comes  too 
late,  the  goo  left  behind  by  unsuc- 
cessful prior  removal  can  often  be 
cleaned  up  with  a  product  called 
Goo  Gone®!  Really,  that's  its 
name!  Actually.  1  have  to  respect 
products  that  state  what  ihey  do 
right  up  front.  Goo  Gone  is  made 
by  Magic  American  Corp.  of 
Cleveland,  Ohio  44122.  Its  maker 
claims  that  it's  effective  in  remov- 
ing residue  left  behind  by  tape  and 
other  adhesives,  as  well  as  oil, 
gum,  tar,  scuff  marks,  polish,  wax, 
grease  and  many  other  remnants. 
It  has  a  pleasant  citrus  smell  and 
comes  as  a  diin,  gold-colored  liq- 
uid in  several  container  sizes.  It  can 
usually  be  found  in  hardware  stores 
and  home  centers.  I  bought  mine  at 
a  railroad  hobby  show,  since  it's 
also  popular  for  cleaning  model 
railroad  engines  and  track. 

As  with  any  cleaning  product, 
always  test  a  small  spot  first  to 
check  for  any  adverse  chemical 
reactions,  especially  on  paimed 
surfaces  and  plastics.  There  arc  so 
many  chemical  formulations  to- 
day that  it's  virtually  impossible 
to  make  an  effective  cleaner  to- 
tally compatible  with  all  of  the 
possible  synthetic  combinations- 
Easy  does  itl 

Here's  an  idea  that  I've  used 
several  times  to  give  me  an  inex- 
pensive, option-filled  mounting 
scheme  for  mobile  antennas  on  my 
own  cars  (see  Fig.  1).  It  lets  me 
swap  antennas  at  will,  as  well  as 
remove  the  radiating  element  very 
quickly  for  automatic  car  washes, 
etc.,  replacing  it  with  a  BNC 
dummy  plug   instead. 

The  idea  requires  drilling  a 
single  hole,  large  enough  to  pass 
the  mounting  threads  of  the 
UG-492A  bulkhead  connector,  so 
if  drilling  a  hole  in  your  car's 
roof  or  trunk  lid  is  completely 
out  of  the  question,  read  no  fur- 
ther  Personally,  I'm  not  averse 
to  the  idea  since  it  provides  a 
low^-profile  mounting  arrange- 
ment, with  a  good  connection  to 
the  surrounding  ground  plane 
(the  car's  metal  roof). 

The  quick  exchange  of  anten- 
nas is  also  very  nice,  allowing 
me  to  use  anything  from  a  2 


meter  rubber  ducky  to  a  19" 
whip  mounted  in  a  BNC  connec- 
tor, to  a  5/8- wave-gain  whip 
antenna,,. all  with  a  twist  of  the 
wrist!  Though  I've  only  used  this 
combination  on  2  meters,  it 
should  work  equally  well  on  1-1/4 
meters  and  70  cm.  It's  as  strong 
as  the  roof  of  your  car,  so  even 
a  fairly  robust  2  meter  gain  an- 
tenna is  usable  with  it.  If,  how- 
ever, too  much  roof  flexing 
occurs,  a  steel  backup  plate  with 
a  clearance  hole  drilled  in  its 
center  should  solve  the  problem 
easily.  When  it  comes  time  to 
sell  the  car,  you  can  simply 
leave  the  BNC  bulkhead  con- 
nector jutting  out,  or  use  a  small 
hole-plug  10  make  it  even  less 
objection  able,,. but  that*s  prob- 
ably the  least  of  the  items  that 
the  buyer  will  be  concerned 
about  when  it  comes  to  your 
car's  value. 

Be  sure  that  w^hatcvcr  brand 
of  rubber  ducky  you  use  will 
handle  the  power  output  of  your 
mobile  radio.  Some  of  these 
flexible  rubber-coated  antennas 
are  only  rated  for  a  few  watts 
and  will  become  noticeably 
warm  to  the  touch  when  any 
more  powder  than  thai  is  applied 
to  them.  It's  easy  enough  to 
test—just  place  your  palm 
around  the  antenna's  body  after 
30  seconds  or  so  of  FM  trans- 
mit time;  if  it  feels  too  warm, 
use  lower  power  or  a  different 
antenna. 

Color-wise 

From  William  Thim,  Jr. 
NIQVQ:  If  anyone  is  planning  on 
home-brewing  an  outdoor  an- 
tenna, and  those  plans  include  the 
use  of  PVC  non-conductive  pipe, 
here's  a  caveat.  Although  you  may 
feel  that  white  PVC  piping  may  be 
better  for  aestlietic  reasons,  white 
may  not  be  the  best  choice  tor  lon- 
gevity. White  PVC  out-of-doors 
will  yellow,  lose  its  plasticizer,  be- 
come brittle  and  eventually  crack 
upon  prolonged  exposure  to  the 
elements  and  ultraviolet  rays.  So 
for  most  amateur  antenna  work, 
black  is  probably  the  better 
choice. 

Black  PVC  pipe  is  embedded 
with  carbon  and  holds  up  outside 
con-siderably  better  than  its  white 
counterpan.  There  is  also  a  clear 
PVC  pipe  not  generally  available 


Fig.  2,  Stripping  dimensions  for 
an  RG'8/U  cable,  using  the 
method  of  atiachment  described 
mWB9YBMs  texL 

to  the  ptibljc,  bui  ifs  impoiiffliie 
to  guess  how  ihe  clear  variety  will 
weather  until  it's  been  in  general 
use  for  a  while.  Perhaps  other 
readers  may  be  able  to  offer  more 
input, 

I've  used  a  couple  of  sections 
of  (he  white  variety  of  PVC  pipe 
outside  on  my  own  antennas, 
ihough  I  don 't  have  any  long- term 
experience  with  its  durability. 
Biirs  point  is  a  goad  one,  and  I 
did  paint  the  pieces  Vm  using,  for 
the  very  rea.um  he  gave:  uhravio- 
let  exposure  proteaian.  Painting 
should  help.  The  black  PVC  pipe 
Bill  menuoned  doesn  V  seem  to  be 
found  as  easily  in  home  t^emers 
in  this  area  of  the  count ry,  so  my 
use  of  painted  white  tv<js  pretty 
much  forced  upon  me.  lacquer 
spray  and  oil -based  paints  seem 
to  hold  a  bit  better  tv  the  non -po- 
rous PVC  surface.  iMtex  appears 
to  be  the  worst  for  good  adhesion 
properties  on  this  material  at- 
though  it  does  "give"  num^  with 
any  pipe  flexing. 

Neatness  counts 

From  KliAMH  Wolttr  NSNXF: 
TeOon"^*^-insulatcd  wire  is  great 
for  repairing  damaged  foil 
traces  on  the  bottoms  of  printed 
circuit  boards,  as  well  as  for 
poini-io-poini  bus  wiring,  due  to 
its  Don-nieltitig  characteristics, 
even  when  subjected  to  direct 
contact  with  a  hoi  soldering 
iron.  Unfortunately,  it*s  not  at 
aU  easy  to  strip,  especially  io 
cramped  quaners!  As  a  result, 
Tve  been  making  my  own 
Teflon  bus  wires  using  #24 
tianed  solid  copper  wire  and 
hollow  Teflon  tubing. 

I  cut  off  a  piece  of  bus  w  ire  a 
little  longer  than  f  think  Til  he 
needing,  then  stretch  it  to  get  it 
nice  and  straight  by  pulling  it 
through  my  fingers  a  coupte  of 
times.  After  straightening  it,  I 
sup  on  a  length  of  Teflon  tub- 
ing— also  a  bit  longer  than  I 


Fig,  3.  The  shield  of  the  RG-8/U 
cable  is  shoHn  fanned  in  place 
over  the  connector^s  rear  sleei^ 
area.  See  text  for  complete  details. 


think  Ft!  need — and  solder  one 
end  of  the  wire  to  the  first  con- 
nection point.  Now,  laying  out 
the  wire/tubing  combination 
along  the  path  I  want  the  bus 
wire  to  take,  I  slip  the  tubing 
right  up  to  the  soldered  connec- 
tion  poini  and  grip  it  firmly  with 
diagonal  cutters  at  the  other  end* 
where  tt  will  end,  I  then  slide  the 
tubing  back  out  past  the  end  of 
the  wire  a  bit  and  clip  it  off 
When  it's  pushed  back  on  again, 
it  wiU  be  a  perfect  Et  and  the  free 
wire  end  can  now  be  cut  and  sol* 
dercd  in  place.  No  tugging,  no 
stripping  woes,  and  ii*s  immune 
to  any  molten  solder  drops  and 
hot  irons. 

Here's  another  quick  tip  you 
might  try  if  you  don't  have  any 
lacing  cord  or  cable  ties  handy: 
Waxed  dental  floss  makes  a  tough, 
space -saving  lacing  twine  substi- 
tute to  hold  groupings  of  wires 
together  in  today's  compact  ra-  | 
dios.  You  do  have  denial  floss, 
don't  you? 

Clamp  down  on  PL-259s 


From  Klaus  Spies  WB9YBM; 

Adapters  are  readily  available  for 
attaching  RG-58  and  RG-59  di- 
ameters of  coaxial  cabling  to  a 
PL''259  connector,  but  there  is 
nothing  similar  for  attaching  the 
thicker  RG-S  diameter  cables  to 
thai  fitting. 

Most  references  suggest  that  you 
solder  the  shield  of  the  RG-8/U 
coax  lu  the  body  of  the  PL~259 
(through  those  little  holes  on  the 
connector's  body,  just  past  the  outer 
shell  mating  threads),  but  that  re- 
quires a  great  deal  of  heat  and  car- 
ries with  it  the  possibility  of 
damaging  the  insulation  because 
of  that  excessive  heating.  Well, 
here's  a  way  to  attach  RG-8  di- 
ameter cables  to  a  PL-259  se- 
curely without  having  to  apply 
any  heal  at  all  to  the  coax's  shieid 
conductor,  and  it  makes  a  Tellable. 
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Fig.  4,  WByyBM's  completed  ter- 
mination, sho\m  with  the  stainless 
steel  ho.se  clamp  in  place  over  the 
cowuictors  rear  sleeve  area. 

weather  resistant  connection  in 
the  process. 

Fig-  2  shows  the  stripping  di- 
mensions to  prepare  the  RG-g 
cable  for  attachment.  Prior  to 
stripping  the  cable,  slip  a  piece 
of  5/8"  inside  diameter  heat- 
shrink  tubing  and  a  small  stain- 
less steel  hose  clamp  onio  ihc 
cable's  end.  Tin  the  center  con- 
ducton  screw  the  outer  shell  and 
body  of  the  connector  together, 
slip  it  onto  the  cable,  then  sol- 
der the  inner  conductor  se- 
curely. Next,  fan  the  shield 
fon\ard  over  the  rear  sleeve  area 
of  the  body,  as  shown  in  Fig.  3* 
Now  slip  the  shrink  tubing  for- 
ward over  the  fanned -out  shield 
wires*  and  shrink  it  down  nice 
and  lightly  using  a  hot  air  gun. 
The  process  is  completed  by 
sliding  the  stainless  steel  hose 
clamp  lip  ajid  over  the  tubing 
and  Ihc  rear  sleeve  area  of  the 
connector  and  tighicning  it  down 
securely,  as  depicted  in  Fij^*  4. 
Fve  used  a  Tridon™  300-SS 
clamp  successfully,  which  is 
about  5/H"  inside  Uiiiineter  when 
fully  loosened  (but  not  quite 
parted).  These  and  other  brands 
oFciamps  arc  readily  available  at 
automotive  supply  or  general 
hardware  stores.  Bring  a  PL-259 
connector  along  with  you  if 
you  Te  not  sure  of  the  exact  size 
needed. 

That's  it;  you're  done.  You 
now  have  a  mechanically  tight, 
electrically  sound  PL- 259  on  a 
length  of  RG-8/U  or  similar  di- 
ameter cable.  For  use  outdoors, 
you  must  still  waterproof  the  en- 
tire tltting  using  layered  electri- 
cal tape,  self -bonding  tape,  coax 
cable  sealant  putty,  or  whatever 
method  of  total  sealing  you  pre- 
fer. Water  should  never  be 
allowed  to  enter  into  the  coax 
cablets  shielding ;  this  meihtxl  of 
attachment  helps  to  assure  that 
this  won't  happen  because  of 
the  shrink  tubing  addition. 


Should  you  ever  want  to  salvage 
the  connector  in  the  future,  the 
fact  that  the  shield  and  siuround- 
ing  insulaiion  tsn*t  "melted"  into 
the  inside  of  the  PL-259  body  will 
make  reuse  a  snap.  As  far  as  the 
soundness  of  the  shield's  contact 
with  the  connector's  body  is  con- 
cerned. Fve  not  had  one  of  these 
fail  me — inside  or  oulside^ — in  a 
number  of  years  of  use.  After  all, 
the  shield  isn't  soldered  to  the 
mating  SO-239  conn^tor  cither, 
but,  obviously,  mechanical  light- 
ness is  imponant  for  long-term 
trouble- fiee  sen  ice. 

Dirt  ctieap  test  gear 

from  Michael  Fratus:  A 
working,  inexpensive,  portable 
AM/FM  broadcast  band  radio  can 
often  be  used  as  a  substitute  for 
more  costly  test  gear  when  build- 
ing, testing,  or  repairing  ham 
equipment.  Used  with  its  internal 
9  volt  battery,  the  portable  BC 
band  radio  can  prove  to  be  the 
safest  and  most  versatile  choice 
at  times. 

The  AM  band  oscillator,  for 
example,  can  be  utilized  as  a  sig- 
nal source  for  a  1  MHz  to  2  MHz 
CW  signal  when  troubleshooting 
or  signal  injecting.  This  signal  can 
be  tapped  from  the  AM  tuning 
capacitor,  via  a  100  pF  disc  ca- 
pacitor, and  brought  out  for  injec- 
tion into  the  ham  receiver  under  test. 
ITie  AM  oscillator  can  be  modified 
to  generate  a  slightly  dilTcrent  range 
by  adjusting  or  removing  the  cuiPs 
tuning  slug,  or  by  varying  the  num- 
ber of  turns  on  the  coil  itself  through 
experimenlation. 

The  455  kHz  AM  band  IF 
circuit  can  be  coupled,  via  a  100 
pF  disc  cap,  to  the  ham  receiver 
under  test  for  checking  either  the 
455  kHz  conversion  circuitry  (by 
feeding  the  ham  recei ver*s  signal 
into  the  AM  portable's  known- to- 
be-good  EF  chainj  or  for  injection 
into  the  ham  receiver  (by  feeding 
the  AM  IP  signal  into  the  ham 
receiver's  IF  chain). 

The  FM  portion  of  the  portable 
receiver  can  offer  the  same  op>- 
lions — checking  the  10.7  MH?. 
conversion  stage  or  for  feeding  a 
10.7  MHz  known  IF  signal  back 
isco  the  ham  receiver  via  a  10  pF 
disc  cap.  The  FM  oscillator  can 
also  be  used  as  a  signal  source, 
from  98  MHz  to  118  MHz. 
coupled  via  a  1 0  pF  or  so  disc  cap, 
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and  ilie  basic  oscillator  fre- 
quency range  can  be  easily 
changed  by  spreading  or  com- 
pressing turns  on  the  oscillator 
coil  itself  or  by  winding  a  com- 
pletely new  coil. 

The  audio  section  of  the  por- 
table can  be  tapped,  via  a  .  1  )jF 
or  higher  n  on -polarized  coupling 
cap.  to  the  center  lug  on  the  vol- 
ume control.  Again » audio  can  ei- 
ther be  fed  into  the  portable  or 
injected  from  the  portable  into  the 
ham  band  receiver.  Higher  level 
audio,  of  course,  is  available  at  the 
above-ground  speaker  terminal. 

1  usually  start  by  finding  all  of 
these  points  on  the  portable's  cir- 
cuit board,  attach  the  appropriate 
capacitor,  then  bring  the  cap's 
lead  out  via  a  small  hole  drilled 
in  the  plastic  case.  A  loop  on  the 
outside  end  of  the  capacitor's  lead 
makes  a  nice  point  for  gripping 
with  an  alligator  clip.  Don't  for- 
get  to  bring  out  an  insulated  wire 
from  the  circuit  board *s  ground 
and  to  mark  all  of  the  "tap"  points 
for  easy  identification  later  on* 

Excessive  voltages  can  some- 
times destroy  one  of  these  small 
portable  radios,  but  even  if  you  do 
damage  it  at  some  point,  you  can 
replace  it  for  a  couple  of  dollars 
at  the  next  hamfest! 

Switch  to  manual(s) 

From  Peter  Albright  AA2AD: 

Servicing,  at  almost  any  level  is 
made  much  easier  by  having  the 
published  service  data  for  the  spe- 
cific piece  of  gear  in  question  at 
your  fingertips.  While  many  prob- 
lems can  be  located  and  rectified 
w ith out  th e  serv i  c e  1  i  teratii re ,  j u st 
having  the  schematic  diagram  can 
provide  a  quantum  leap  in  servic- 
ing efficiency.  Perhaps  because  of 
ham  radio's  more  technical  na- 
ture, ham  equipment  manufactur- 
ers have  traditionally  been  more 
likely  to  include  at  least  some  ser- 
vice information  (albeit*  perhaps 
just  a  schematic  diagram)  along 
with  their  operating  manual,  but 
some  are  no  longer  doing  even 
diat. 

Full-blown  service  manuals  are 
available  from  the  manufacturer 
for  most  ham  transceivers,  and 
they  are  a  good  investment  if  you 
intend  to  do  any  repair  work  your- 
self. The  service  manual  often  Fig.  S.  AASYA's  heat-sensing 
contains  an  informative  ''how-it-  '  thermistor's  wiring  details.  See 
works"  section,  in  addition  to  the      text  for  complete  description. 
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schematics,  PC  board  layouts, 
parts  listings  and  setup,  and  ad- 
justment procedures.  Even  if  you 
never  use  the  service  manual 
yourself,  you  can  often  recoup  its 
investment  when  you  later  sell  the 
rig!  Many  ''ham  friend'*  service 
techs  won't  go  very  deeply  into 
your  radio  without  the  aid  of  a 
service  manual  (equipment  today 
is  just  too  complicated  to  risk  it) 
so  servicing  information  will  of- 
ten be  required  by  independent 
techmcians.  It's  a  good  idea  to 
procure  a  service  manual  for  your 
new  transceiver  as  soon  as  you 
can,  since  as  time  goes  on  they 
often  become  harder  to  find. 

Ofie  source  for  older  service 
manuals  (if  the  manufacturer  tells 
you  that  he  no  longer  stocks  it)  may 
be  Howard  W.  Sams  Company  in 
Indianapolis  {Tel:  215-725- 
67 2 2). Though  often  associated 
more  with  consumer  electronic  ser- 
vicing information,  Sams  does 
have  a  photocopy  service  informa- 
tion index  (hax  hsts  many  ham  ra- 
dio transceivers  and  accessories,  so 
they're  worth  checking  with  before 
you  give  up  completely. 

Some  ham  equipment  dealers 
also  stock  service  manuals  and  a 
few  quick  calls  to  them  can  be  re- 
warding, The  ham  VHF/UHF 
packet  network  is  also  a  possibil- 
ity. If  you  don't  have  packet  ac- 
cess yourself,  a  ham  friend  who 
docs  can  put  out  a  '*WANT  @ 
ALLUSA"  bulletin  for  the 
manual  you're  looking  for  (we 
see  them  every  day).  Don't  for- 
get to  mention  that  you're  more 
than  willing  to  pay  all  associated 


expenses  for  obtaining  the  copy 
that  you  need,  and  provide  your 
home  phone  number  for  the 
quickest  response.  Some  voice 
repeater  nets  have  a  "Swap  & 
Shop"  segment  in  their  net-night 
gatherings,  and  putting  out  a 
''wanted"  request  there  might  be 
worthwhile  at  times.  73  also  has 
a  want-to- find  public  service  col- 
umn called  '*Ham  Help"  that  can 
be  effective  after  you've  ex- 
hausted the  other  avenues. 

Servicing  information  is 
worth  its  weight  in  gold  when 
you  need  it,  so  play  it  smart  and 
don't  put  it  off  until  the  last 
minute,  when  your  station  is 
down  because  of  an  inoperative 
key  piece  of  gear. 

Free  mountings 

From  Joel  Masur  AA5YA:  If 
you  need  to  mount  a  thermistor  on 
a  chassis  or  heat  sink  to  signal  a 
cooling  fan  or  other  circuit  when  to 
turn  on,  try  this  inexpensive 
method. 

If  you  know  someone  who  works 
with  the  power  company,  or  you 
can  make  friends  with  one  of  their 
linemen,  the  blown  ''in-line  dis- 
connect switch"  fuses  that  they 
use  can  be  disassembled  and  the 
threaded  end-cap  recycled  as  a 
rugged  mounting  for  an  in-line, 
pigtail  thermistor  mount.  These 
**in"line  disconnect  switches" 
have  a  door  that's  spring -loaded 
and  drops  down  whenever  the 
pole  service  fuse  blows  (it  sounds 
like  an  M-80  firecracker  going 
off!).  The  parts  111  describe  are 
the  throw-away  end  caps. 
They're  already  threaded  for 
1/4-28  MS,  so  only  a  1/4"  hole 
needs  to  be  drilled  into  the  body 
of  the  cap.  Then,  using  a  glass- 
encapsulated  thermistor  (about 
the  size  of  a  1/8  watt  resistor) 
such  as  the  Digi-Key  #KC009G 
10k  ohm  NTC  unit,  bend  one  of 
the  leads  so  that  both  arc  paral- 
lel to  the  thermistor's  body.  Now, 
carefully  solder  the  correct  length 
of  RG-1 74AJ  miniature  coax  cable 
to  the  staggered  leads  (see  Fig*  5), 
Insert  the  wired  thermistor  into  the 
end-cap  body  (leaving  il  about 
1/4"  from  the  top  of  the  fitting) 
and  cement  it  in  place — at  the 
entrance  only — using  clear  sili- 
cone adhesive.  The  thermistor  it- 
self should  be  in  contact  with  the 
free  air  inside  the  fitting,  or  white 


silicone  heat-sink  grease  can  be 
used  to  transfer  the  heat  picked 
up  by  the  fitting's  body  over  to  the 
thermistor.  You  11  now  have  a 
neat,  protected,  metal-encased 
thermistor  package  that  can  be 
bulkhead-mounted  wherever  you 
need  to  sense  a  thermal  rise. 

Another  item  that  can  be  used 
for  the  same  purpose  can  often  be 
found  at  hamfests  or  swap  meets. 
Look  for  an  older  Ohmite  No. 
Q120  Model  E  wire- wound  por- 
celain rheostat.  When  you  disas- 
semble it  youTl  end  up  with  a 
threaded  brass  barrel  with  a  shoul- 
der on  it,  and  a  nice  brass  nut  to 
match.  The  wired  thermistor  (as 
above)  can  be  cemented  inside, 
again  providing  a  nice -looking, 
protective  mounting  arrangement. 
By  die  way,  if  youVe  able  to  ac- 
quire the  blown  power  line  car- 
tridge fuses  mentioned  first,  the 
tails  on  these  fuses  are  made  of 
heavy-gauge,  stranded,  tinned 
copper  wire  and  are  great  for  short 
high-current  bonding  straps  or  for 
connecting  stud-mounted  power 
rectifier  diodes  together  A  twq- 
for-one  bonus! 

The  thermistor  thai  Joel  refers 
to  in  his  tip  can  be  obtained  from 
Digi-Key,  70}  Brooks  Avenue 
South,  Thief  River  Falls,  MN 
56701-0677  (Tel:  1-800-344- 
4539). 

Cool  it! 

From  Ken  Guge  K9KPM:  Ff 

left  idling  too  long,  the  copper- 
clad  tip  on  a  small  soldering  iron 
can  become  too  hot  and  begin  to 
build  up  oxidation.  lt*s  a  problem 
'  that's  easily  overcome,  how^cver, 
by  simply  installing  an  on/off 
switch  in  the  AC  line  cord  to  the 
iron.  Use  the  larger  type  of  in-line 
switch  (the  type  that  uses  screw 
connection  terminals  on  the  in- 
side) and  cut  just  one  of  the  iron's 
AC  wires  at  the  point  where  the 
switch  will  be  easy  lo  access. 
Now^  connect  one  end  of  each  half 
of  the  cut  wire  to  each  of  the 
switch's  lerminals.  Don't  stop 
there,  though;  also  place  a  small 
silicon  diode  across  the  switch 
terminals.  Something  like  a 
lN4a05  will  do  nicely  (the 
diode *s  polarity  isn't  important  in 
this  application).  Now  the  diode 
is  in  parallel  with  the  switch,  so 
the  iron  isn't  off  completely  when 
the  switch  is  open;  that's  because 


the  diode  keeps  it  running  at  about 
half  voltage  (only  the  pc^itjve  or 
iicgalive  halv^of  ihe  AC  sine  wave 
get  ihnMi^  to  ihe  iron*  it  doesn*t 
matter  which).  When  you  waiit  the 
iron  to  **id]e  down,"  simply  throw 
the  switch  to  *'ofr*  and  it  will  drop 
to  half  power.  When  you  begin  sol- 
dering again,  throw  the  switch  to 
"on"  (shorting  out  the  diode)  and 
the  iron  will  comfi  back  up  to  Ml 
soldering  temperature  quickly. 
Most  importantly,  it  keeps  the  lip 
frofii  oxidizing  as  badly  and 
prolongs  its  life  significantly. 

If  you'd  like  lo  go  one  step  fur- 
ther, mount  a  wall  dimmer  into  a 
4"  X  4"  electrical  box,  along  with  a 
duplex  outlet.  Then  connect  an  AC 
line  cond  of  convenient  length  to  the 
dimmer  (following  the  dimmer's 
instructions),  but  instead  of  the 
dimmer's  output  going  to  a  ceiling 
lamp,  it  will  go  to  the  duplex  outlet 
instead.  Now  when  you  plug  your 
soldering  iron  into  that  duplex  out- 
let youMI  have  continuously  vari- 
able heat  control  for  any  size  job^ 


plus  half- level  for  idling  via  the 
in- Hue  switch  from  above.  A  small 
'"nigbt  light"  plugged  into  the  ne- 
maining  outlet  on  the  duplex  pair 
will  visually  show  you  roughly 
where  the  dimmer — and  your 
iron — are  set 

Ken's  idea  concludes  another 
"Ham  To  Hum"  column,  our  10th. 
Thanks  to  all  who've  taken  the 
time  to  write  and  offer  ihcir  fa- 
vorite suggestions  so  that  the  rest 
of  us  can  benefit  from  their 
knowledge  and  experience.  1  hope 
you  feel  as  1  do,  thai  this  Is  in  the 
very  best  of  traditions  of  our 
hobby — ^one  ham  helping 
another... Ham  To  Ham.  Let's  see 
youT  ideas  in  print  here. 

This  Month's  Contributors 

William  Thim,  Jr.  NIQVQ 

50  Miller  Road 

Broad  Brook  CT  06016-9676 

Klaus  Wolter  N8NXF 
9lOPinetrce  Drive 

AnnArbor  Ml  48103 


IGaus  Spies  WB9YBM 
8502  N.  Oketo  Avenue 
NilcsIL  60714-2006 

Michael  Fratus 

Dept-  of  Criminal  Justice 

Inmate  #650394 

Jester  -  3 

Richmond  TX  77469 

Peter  Albright  AA2AD 
28  R  Sumniit  Street 
Lakewood  NY  14750 

Joel  F  Masur  AA5 YA 
1465  Chris  Avenue 
DeLand  PL  32724-6187 

Ken  Guge  K9KPM 

1107  E.  Woodrow  Avenu 
Lombard  IL  60148 

Note;  The  ideas  and  sugges* 
tions  contributed  to  this  column 
by  ils  readers  have  not  necessar- 
fly  been  tested  by  the  column's 

moderator  nor  by  the  staff  of  7J, 
and    thus    no    guarantee    of 


operational  success  is  implied. 
Always  use  your  own  l?est  judg- 
ment before  modifying  any  elec- 
tronic  item  from  the  originate 
quipment  manufacturer's  speci- 
fications. No  responsibility  is 
implied  by  the  moderator  or  7S 
for  any  equipment  damage  or 
maUuncdon  resulting  from  in- 
formation supplied  in  this 
column. 

Please  send  all  correspou- 
dence  relating  to  this  column  to 
73 's  "Ham  To  Ham"  column, 
c/o  Dave  Miller  NZ9E.  7462 
Lawler  Avenue,  Niles*  IL  60714- 
3108,  USA.  All  contributions  used 
in  this  column  will  be  reimbursed 
by  a  contributor's  fee  of  $10, 
which  includes  its  exclusive 
use  by  73.  We  will  attempt  to  re- 
spond to  all  legitimate  con- 
tributors' ideas  in  a  timely 
manner^  but  be  sure  to  send  all 
specific  questions  on  any  partial* 
lar  tip  to  the  originator  of  the  idea^ 
not  to  this  column's  moderaior 
nor  to  73. 


Hear  The  DiHerence 

Dual  DSPs  Make... 
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The  NIR- 12  is  the  most  advanced  DSP  noij«;  rcducdon  unii 
available.  Unparalleled  perform ance,  super-seleciive  FIR  filters, 
fully  adjustable  center  fiequency  and  bandwidlh.  holh  Dynamic 
Peaking  and  Spectral  Subtniction  Noise  Reductttni.  spectral 
muld-tone  NOTCH  filter.  All  NIR- 12  modes  arc  usiible 
simultaneously.  Use  on  all  operating  modes  including  AMTOR 
and  PACFOR.  Installed  between  the  receiver  audio  and  external 
speaker  $349.95 

ANG-4  AnMma  Noise  Canceller  (not  shown) 
EiuninaEes  power  line  noise  before  it  enters  the  receiver  to  let  you 
hear  signaU  you  did  not  know  were  there.  Reduces  any  locally- 
generated  noise  typically  5(MB.  Useable  between  lOOkHz  and 
80MHz.  Noise  whip  and  wire  antenna  supplied  wilh  each  unit. 
AulD  xmil  swilchover  up  to  2{)r)W.  Installed  between  the  antenna 
and  receiver.  $175,00 

Contact  J  PS  for  a  dealer  near  you. 


NIR-12  Dual  DSP  Noise  Reduction  Unit 


JPS  Communications  Inc. 

P.O.  Box  97757  •  Raleigh  NC  27624-7757  ♦  USA 
Tech  Line:  919.790.1048  •  Fas:  919,790.1456  •  Emidl:  jps©>nando.iiei 

ORDER  UNE:  800.533.3819 

http://emporium.tumpike.nel/J/JPS/jps.html 

Ask  Tor  a  caluJog  oF  JFS'  enmplete  line  of  ncii^ie  reduction  products.. 
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Michael  J.  Ceier  KB1 UM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03456 


Fixing  oscilloscopes 

(n  a  previous  series  of  anicles, 
we  exploned  the  use  of  the  mighty 
oscilloscope.  Fact  is,  you  just 
can*l  do  much  serious  electronics 
work  wiihoui  one.  Once  you  get 
used  to  ha%mg  a  scope  on  your 
bench,  you  11  tlnd  yourself  de- 
pending on  it  for  so  many  tasks 
that  you'll  wonder  how  you  ever 
got  along  wilhoul  one.  So,  it  can 
be  quite  a  problem  when  "old 
faith  fa  I"  breaks  down.  After  all, 
how  are  you  going  to  fix  your 
scope  without  a  scope?? 

If  you  can.  borrow  one!  If  you 
can*i  do  that,  you  will  have  lo  try 
and  repair  the  thing  with  lesser 
instruments,  like  your  DVM  and 
frequency  counter  Either  way, 
fixing  a  scope  can  be  a  challenge. 
Like  all  repair  jobs,  though,  some- 
times it*s  a  bear  and  sometimes 
it's  a  piece  of  cake.  (Hmmm,  won- 
der if  bears  like  cake?) 

Been  there,  done  that? 


In  some  ways^  an  oscilloscope 
is  like  a  TV  set,  particularly  be- 
cause both  have  CRTs.  That 
means  they  both  use  very  high 
voltages  to  create  and  manipulate 
the  beam  that  hits  the  screen  and 
forms  the  image,  and  they  both 
have  circutis  relating  to  horizon-  [ 
ral  and  vertical  movement  of  the 
beam. 

Thai's  where  the  similarities 
end,  though.  Unlike  computer 
monitors,  which  are  very  like  TV 
sets,  scopes  use  some  fundamen- 
tal! >'  different  techniques  Lo  oper- 
ate the  CRT  causing  them  to  have 
very  different  circuits  and  over- 
all structure.  Lei^s  take  a  look, 
but,  before  we  do,  here  comes  the 
saiety  lecture  again: 

Like  TV  sets,  scopes  use  thou- 
sands of  volts  to  operate  iheir  RTs. 
Unlike  TVs,  thought  most  scopes 
connect  the  highest  voltage  (for 
the  CRT  anode)  right  ai  the  back 
of  the  tube,  on  one  of  the  regular 
socket  pins,  Compared  to  tlie  nice, 
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Instibtted  anode  cap  on  the  side 
of  a  TV  CRT  the  high  vokagc  in 
a  scope  can  be  much  more  ex- 
posed. So  he  careful!  All  the  TV 
sei'vicing  rules  apply,  such  as  us- 
ing only  one  hand  when  explt^ring 
or  adjusiing  ;i  powered  unit,  and 
dischaiging  the  power  supply  caps 
and  CRT  anode  before  messing 
with  theiTL 

Vive  la  difference! 

So  what  makes  a  scope  so  dif- 
ferent from  a  TV  set?  Primarily^ 
the  dissimilarities  result  from  the 
scope*s  requirement  of  widefy 
variable  scan  rates.  A  TV  always 
scans  its  CRT  at  the  same  rate, 
which  is  about  15.735  kHz  hori- 
zonial  and  60  Hz  vertical.  A 
scope,  though,  can  scan  its  tube 
at  any  rate  you  choose,  allowing 
the  viewing  of  all  kinds  of  differ- 
ent signals  with  all  manner  of 
time  periods.  Without  the  \  ariable 
scan  rate,  scopes  would  be  fairly 
useless. 

Gimme  a  ring 

In  a  TV  set,  the  beam  is  swept 
across  the  face  of  the  tube  by  a 
magnetic  field,  which  is  gener- 
ated by  a  set  of  coils  phiccd 
around  the  neck  of  the  tube, 
Currcni  through  the  coils  cre- 
ates the  field,  sweeping  the 
beam*  Unfortunately,  it*s  diflfi- 
culi  to  use  magnetic  deflection 
of  the  beam  unless  the  scan  rate 
is  constant,  because  those  coils 
have  plenty  of  inductance 
(which  is  what  makes  them 
work,  of  course)  and  must  be 
used  in  a  fairly  rcsouant  condi- 
tion. Essentially,  ifs  the  same 
situation  as  with  SWR  on  your 
antenna:  If  you  try  and  pump 
nonrcsonani  energy  into  the  de- 
flection coil,  some  of  it  will 
come  back  at  you  and  cause  dis- 
tonion  of  the  original  current 
waveform,  or  even  heating  and 
destruction  of  the  coils,  the  driv- 
ing ampUflcr.  or  both.  That's  one 
reason  some  computer  monitors 
can  he  damaged  if  you  try  to  run 
them  at  the  wrong  scan  rate,  and 
also  why  multi^^can  monitors  cost 
more;  they  need  special  circuits  to 
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handle  the  different  rates.  Even 
with  the  multiscan  units,  the  range 
of  scan  rates  is  fairly  limited, 
varying  by  perhaps  a  few  hundred 
Hz  for  the  verticaK  and  a  few  tens 
of  kHz  for  the  hori^^ntal. 

On  a  scope,  you  might  want 
to  change  the  scan  rate  from  0.2 
seconds  to  0.2  micwsecorids  as 
you  examine  a  waveform.  So, 
you  can  sec  why  magnetic  de- 
flection just  isn't  practical; 
you're  dealing  with  scan  rate 
ratios  of  over  a  million  to  one! 
The  wav  around  it  is  !o  use 
another  form  of  deflection: 
electrostatic.  That's  just  a  fancy 
way  of  saying  that  the  presence 
of  one  electrical  field  can  alter  an- 
other. Just  as  the  anode  voltage  on 
a  CRT's  face  will  attract  the 
cathode*s  electrons  to  it  (which  is 
the  same  effect  as  the  plate 
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monitoring,  where  one  signal 
moves  the  beam  up  and  dow^n 
and  another  one  moves  it  left 
and  right.) 

The  otherelemdlsof  a  scope 
arc  somewhat  different,  too.  On 
a  TV,  the  beam  h  scanned  in  a 
raster  pattern,  and  the  only 
modulation  of  that  beam  is  of  its 
inlensiiy.  On  a  scope,  intensity 
is  usually  constant,  and  the 
modulation  is  of  the  direction  of 
the  beam!  That  means  the  scan- 
ning circuitry  has  lo  have  am- 
plifiers as  well  as  osciHaiors.  A 
typical  scope  has  two  amplifi- 
ers for  the  venical  direction,  al- 
lowing the  viewing  of  two 
simultaneous  waveforms.  The 
horizontal  section  docs  have  an 
oscillaton  but  it  often  also  has 
an  amplifier,  letting  you  use  an 
external  signal  lo  drive  the  beam 


"4  scope  can  scan  its  tube  at  any  rate 

you  choose,  allowing  the  viewing  of  ali 

kinds  of  different  signals  with  all  manner 

of  time  periods" 


voltage  on  any  tube,  for  that  mat- 
ter) so  will  .iiK^ihcr  strong,  posi- 
tive voltage  pull  those  electrons 
toward  it  when  it^s  placed  on  the 
side  of  the  tube.  So,  a  scope  tube 
has  four  electrode  plates  in  irs 
neck,  one  for  each  of  the  required 
directions  of  pull. 

High  voltage 

In  a  TV  scL  the  high  voltage 
is  nearly  always  generated  hy 

the  horizonial  circuitry,  using  a 
"flyback''  transformer  Like  the 
deflection  yoke  (set  of  coils), 
the  tlvback  is  resonant  at  the 
horizontal  scan  rate,  and  can^t 
he  used  over  a  wide  frequency 
range.  Trying  to  do  so  can  over- 
heat the  flyback  and,  eventually, 
destroy  it.  Even  more  than  the 
yoke's,  the  flyback's  resonance 
requirement  limits  the  range  of 
available  scan  rates. 

Thus,  in  a  scope,  the  scanning 
and  high  voltage  circuits  must  be 
kept  separate,  so  while  a T\'  can't 
make  anything  at  all  on  the  screen 
unless  the  horizontal  circuits  are 
nmning,  the  same  is  not  true  on  a 
scope.  (In  fact,  there  are  occa* 
sions  when  you  mtny  w  ant  to  turn 
the  horizontal  scan  of  your  scope 
off,  such  as  for  X-Y  signal 


horizontally,  for  display  of  X-Y 
signal  paiiems. 

Just  as  a  TV  has  sync  circuitry 
to  keep  the  position  of  the  beam 
lined  up  with  the  original  pic- 
ture, a  scope  has  a  trigger  cir- 
cuit to  synchronize  the  horizontal 
scan  with  some  repetitive  point  on 
the  incoming  signal.  'Iliis  is  a  cru- 
cial function;  wiihoui  it  you  can't 
see  anythijig  more  than  a  blur  on 
the  screen. 

Finally,  a  scope  depends  on  a 
powder  supph.  just  as  does  any 
other  circuit.  Most  scope  power 
supplies  provide  several  different 
voltages,  the  loss  of  any  of  which 
will  severely  disturb  the  scope's 
operation. 

Where  to  start? 

Well,  what's  wrong  with  your 
scope?  If  ii  died  altogether,  the 
power  supply  is  the  first  place 
to  look,  of  course.  If  the  power 
lieht  doesnH  come  on.  check  the 
fuse,  and  then  start  troubleshoot- 
ing the  low-voItagc  supply,  us- 
ing standard  repair  techniques. 
Many  scopes  use  simple,  linear 
supplies,  although  some  use 
switchers.  If  yours  is  a  switcher, 
be  awfully  careful  when  servic- 
ing it.  If  you  don't  know  how  to 


work  on  switchers,  find  some- 
body who  docs,  because  they  can 
be  dangerous.  In  any  event, 
simple  power  supply  problems 
ane  likely  lo  be  caused  by  tailed 
diodes,  transistors  and  voltage 
regulators,  or  perhaps  a  shorted 
electrolytic  cap. 

If  the  outputs  from  the  low 
voltage  power  supply  are  work- 
ing, take  a  look  at  the  back  of  the 
CRT.  lis  fii anient  should  glow,  al- 
though the  glow  can  be  pretty 
dim.  If  you  see  nothing  at  all,  fol- 
low the  leads  back  to  the  bOtU-d 
and  see  where  the  voltage  disap- 
pears. It's  possible  for  the  fila- 
ment to  be  driven  from  a  part  of 
the  higb-voltage  supply,  and  the 
drive  may  be  pulsed,  so  you  might 
not  be  able  to  read  it  on  a  voltme- 
ter. That*s  where  another  scope 
really  comes  in  handy.  By  the 
way,  alUiough  the  filameni  could 
be  open,  Fve  never  run  into  that 
problem. 

Various  other  voltages  are  re- 
quired on  the  tube  in  order  to 
make  a  trace,  and  many  are  gen- 
erated from  "boost"  voltages, 
which  are  intermediate  voltages 
created  by  the  high^ voltage  sup- 
ply, just  like  in  a  TV  set.  With  a 
TV,  you  can  usually  tell  if  there's 
high  voltage  getting  to  the  mbe 
by  touching  ihe  face  of  the  screen 
and  feeling  the  crackle — not  so 
with  a  scope!  The  voltages  are 
lower  (although  they're  .slili  in  the 
thousands),  and  Fve  never  been 
able  to  feel  a  crackle  on  a  scope. 
So,  if  there's  no  trace,  it  may  not 
be  obvious  whether  there's  high 
voltage  or  not.  Assume  there  is, 
as  far  as  safety  ts  concerned;  there 
may  still  be  enough  voltage  to 
kill  you.  To  be  sure,  you'll  have 
to  measure  it,  and  that  requires  a 
special  probe.  High-voltage  fatl- 
urc  is  nowhere  near  as  common 
on  a  scope  as  it  is  wiih  TV  sets, 
due  to  the  lower  voltages  re- 
quired, 1  guess.  I  did  have  one  old 
scope  Chat  died  of  high- voltage 
failure,  but  it  was  pretty  obvious, 
as  the  trace  went  out  of  focus  and 
bloomed,  a  sure  indicator  of 
dying  high  voltage. 

Well  we've  barely  scratched  the 
surface  of  scope  repair.  Next  time, 
we'll  dig  into  it  quite  a  bit  more. 
Untilthen,73deKBlUM. 


Got  any  ham  related  photos 
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Testing  the  Vector-Finder 

As  1  pulled  into  the  j-ilarting 
area  of  one  of  my  first  2  meter 
hidden  transmitter  hum  at  a 
hamfest  in  San  Diego  about  20 
years  ago.  I  thought  I  couldn't  be 
better  prepared.  1  had  m>  four-el- 
ement radio  direction  finding 
(RDF)  quad  on  a  mast  going  out 
of  the  passenger-side  window,  a 
big  external  S-meter  on  the  dash« 
and  an  RF  attenuator  to  knock  the 
signal  down  into  S-meter  range  as 
1  closed  in.  The  back  seat  was  full 
of  maps  and  on-fooi  ''sniffing'* 
gean  1  was  contident  that  1  would 
soon  bag  the  hidden  T  and  have  a 
prize  in  my  hands. 

Then  the  signal  came  on  the  air 
What's  this?  It  was  on  for  a  half 
second  then  off  for  a  half  seconds 
like  the  tick  of  a  clock.  And  ev- 
ery time  it  came  on,  my  meter 
reading  was  different  I  Sure 
enough,  the  hider  had  pro- 
grammed his  rig  to  change  out- 
put power  each  lime  it  made  a 
half-second  tnmsinission.  My  big 
S-metcr  bounced  around  wildly  as 
1  turned  the  qnnd.  Spinning  it  rap- 
idly didn'i  help  me  get  a  bearing, 
because  the  transmissions  were 
too  short.  Turning  ii  really  slowly 
wasn*t  any  better,  due  to  flutter 
on  the  signal  as  I  btegao  to  move. 

I  eventually  found  the  hidden 
transmitter,  which  was  near  a 
niiiy  gravel  road  in  the  moun- 
tains. All  along  the  way,  I  resolved 
that  in  future  I  would  carry  some 
RDF  equipment  that  is  immune  lo 
changes  in  the  amplitude  of  the 
signal, 

TDOA  points  the  way 

The  time-difference-of-arrivai 
(TDOA)  technique  fills  the  need 
for  a  non-ampliiude-based  RDF 
system  by  picking  up  the  laigei 
signal  on  two  or  more  antennas. 
The  relative  times  at  which  the 

sisnaJ  wavefroni  strikes  each  an- 

1,- 

tenna  give  clues  about  its  incom- 
ing direction.  Some  sophisticated 
military  RDF  systems  use  this 
principle  at  fixed-site  installations 


Radio  Direction  Finding 

to  get  highly  accurate  t?earings  on 
shortwave  signals.  Both  the  in- 
coming azimuth  Lind  elevation 
angles  can  be  determined,  so  the 
distance  to  skip- propagated  sta- 
tions can  be  calculated.  But  re- 
solving ambiguities,  determining 
elevation,  and  achieving  high  ac- 
curacy in  a  non-rotating  TDOA 
system  requires  at  least  three  an- 
tennas and  a  very  large,  fast  com- 
puter for  signal  processing.  We're 
talking  megabucks,  so  that's  not 
practical  for  ham  radio,  at  least 
not  yeL 


simultaneously.  Thus,  there  is  no 
phase  jump  during  switching  and 
the  tone  is  minimt:ted  or  disap- 
pears entirely  When  you  have 
rotated  the  mast  of  a  TDOA  an- 
tenna set  to  null  the  tone  on  an 
incoming  signal,  you  kno\s  dial 
it  is  along  the  line  of  bearing  of 
Transmitter  #2* 

No  receiver  S-meter  is  needed 
10  get  bearings  with  a  TDOA  set. 
Your  ear  easily  detects  the  tone 
nulL  The  bearing  iudi cation  is 
very  sharp,  compared  to  the  broad 
forward  lobe  of  a  yagi  or  quadL 
There  are  no  strong-signal  over- 
load problems  because  the  pro- 
cess uses  phase,  not  amplitude. 

The  first  TDOA  RDF  project 
for  hams  was  by  David  Geiser 
WA2ANUinG57:July  1981.  Ilis 
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The  VF'142Q  is  as  close  as  you  can  get 
to  plug-and'play  RDF,  " 


J 


Fortunately,  there  is  a  much 
easier  way  to  use  the  TDOA  pri  n- 
ciple.  Fig,  1  shows  a  simple  ar- 
ray that  will  give  sharp  bearings 
with  your  VHF-FM  receiver  or 
handie-talkie.  Two  vertical  di- 
polcs  are  at  the  ends  of  a  horizon- 
tal bar,  supported  by  a  shon  mast 
It  is  called  a  "narrow  aperture 
TDOA''  because  the  dipoles  must 
be  a  half  wavelength  or  less  apart 
for  proper  operation.  A  diode  net- 
work switches  the  receiver  RF 
input  electronically  from  one  di- 
pole  to  the  other  very  rapidly;  say» 
500  times  per  second. 

The  signal  from  Transmitter  # I 
arrives  at  Antenna  A  before  it  ar- 
rives at  Antenna  B.  Conversely, 
the  signal  from  Transmitter  #3 
arrives  at  Antenna  B  before  An- 
tenna A.  Because  the  wavefronts 
from  these  two  transmitters  don't 
arrive  at  both  antennas  simulta- 
neously, there  is  an  abrupt  phase 
change  of  the  receiver  input  sig- 
nal during  the  switching  when 
receiving  either  one,  This  phase 
jump  is  detected  by  the  receive r*s 
FM  discriminator  and  sent  to  the 
speaker  It  sounds  like  an  audio 
tone  superimposed  on  the  re- 
ceived audio.  The  tone  frequency 
is  constant  at  the  switching  rate, 
but  its  amplitude  increases  with 
increasing  pha.se  difference  be- 
tween the  Mgnals  arriving  at  the 
two  antennas. 

The  signal  from  Transmitter 
#2  arrives   at  both  antennas 


Double  Ducky  Direction  Finder 
had  two  vertical  "ruhber  duckies'' 
mounted  about  a  foot  apart  on  a 
grounded  screen.  This  simple  no- 
indicator  TDOA  implementation 
is  still  popular  as  a  **starter  *  RDF 
system  for  fledgling  T-hunters. 
You  may  have  seen  kits  for  simi- 
lar versions,  with  duckies  or  *'bat- 
wing*'  antennas,  selling  for  less 
than  $30  at  a  hamfesl  or  swap 
meet  in  your  ai*ea. 

The  packaging  and  antenna 
syiitems  in  most  of  Uiese  rudimen- 
tary sets  leave  a  lot  to  be  desired. 
Their  biggest  flaw  is  that  they 
have  a  "figure-8"  directional 
pattern  with  no  built-in  method 
for  resolving  the  ambiguity- 
Thai's  right,  they  give  you  two 
possible  directions  to  the  hidden 


Phoio  A,  Typical  of  afl  Q-su^x 
Vi'ctor-Finder  RDh  sets,  the 
VF-I42Q  has  dual  dipole  anten- 
nas and  left -right  LED  indica- 
tors. The  on-off  pu^h-hunon  is 
moimted  on  the  handle,  like  a 
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Photo  H.  The  2-l/T'  x  6*  a  &I/4" 
Vtaor-Fmdercomwi  box  mchides  a 
lone  pilch  voniwK  speaker,  and 
oil-JUled  inagneiic  cottipass. 

transmitter,  not  one.  When  you 
cum  ihe  antenna  and  get  n  sharp 

null  that  indicates  [he  signal 
source  lies  directly  in  front  of  you, 
it  could  jusL  as  easily  bn  directly 
behind  you!  No  serious  T-hunter 
wants  that. 

WA2ANU  realized  dial  polar- 
ity of  the  phase  jumps  at  the  re- 
ceiver discrtminator  output  can  be 
used  to  resolve  the  ambiguity.  He 
explained  the  principle  in  his 
original  article  and  in  a  tbtlow- 
up  article  in  the  May  1982  issue 
of  QST.  Included  was  an  im- 
proved Double  Ducky  design  fca- 
turing  a  left-right  meter  indicator 
With  11.  the  TDOA  technique  was 
liuty  useful,  Since  then,  several 
home-brew  TDOA  projects  have 
been  published  and  commercial 
versions  have  come  to  market. 
Some  give  left-right  indicattons 
on  a  zero-center  panel  meter, 
while  others  use  a  pair  of  light- 
emiuing  diodes  (LEDsK 

The  VF-142Q 

This  month,  "Homing  In" 
looks  ai  the  Vector-Finder 
VF-I42Q,  manufactured  by  Ra- 
dio Engineerfi.  Bob  Deccsari 
WA9GDZ  formed  this  cumpuny 
in  1979  as  a  part-time  business, 
and  went  full-time  three  years 
later.  His  company  brought  out  its 
first  TDOA  RDF  set  for  boaters 
in  the  1980s,  but  I  paid  liule  at- 
tention to  it  because  tt  had  bi- 
directional antbiguity.  Now  Radio 
Engineers  hiis  added  the  Q-suffix 
scries  of  Vector-Finders  with  left- 
r  ill  In  indicators  to  its  product 
lineup. 

The  VF-i420  (Photo  A)  is  as 
close  as  you  can  get  to  plug-and-  | 
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play  RDF-  Just  unfold  the  antenna 
arms,  extend  the  whips^  attach  a 
9-volt  battery,  then  connect  the 
cable  to  your  receiver's  anienna 
connector  (BNC  type  supplied) 
and  extension  speaker  jack.  The 
unit  comes  completely  assembled 
and  tested.  It  is  not  available  in 
kit  form, 

WA9GDZ  put  careful  thought 
into  the  mechanical  design  of  the 
Vector-Finder  series.  Antenna 
supports  are  hinged  to  swing  out 
for  use  and  to  fold  against  the 
control  box  Ibr  storage  and  Irans- 
pon.  When  fully  extended,  the 
VF-142Q  dipoles  are  38-1/2" 
long,  just  fight  for  2  meters.  The 
17"  spacing  between  dipoles  per- 
mits operulion  up  to  300  MH^,  An 
oil-iillcd  magnetic  compass  atop 
the  conirt^l  box  makes  it  easy  to 
read  hearings  while  on  foot  in  the 
field.  A  speaker  with  volume  con- 
trol is  included,  so  you  can  hear 
die  receiver  with,  the  audio  pick- 
off  plug  inserted  (Photo  B). 

A  good  report  card 

The  unit  I  tested  had  good  elec- 
trical balance  in  the  antenna  svs- 
tem  aiad  produced  very  sharp  tone 
nulls  on  both  the  2  and  1*1/4 
meter  bands.  The  left-righ!  indi- 
cators tended  to  flicker  on  and  off 
as  turned  in  a  full  circle,  which 
kd  me  at  first  to  think  that  the 
they  were  not  working  properly. 
But  with  a  little  practice,  I  came 
to  reali?.e  that  the  LEDs  are  quite 
accurate  and  steady  within  ±  20 
degrees  of  the  line  of  bearing, 
where  it  maiters  the  most. 

I  discovered  that  the  best  tech- 
nique for  taking  a  bearing  with  the 
VF-142Q  is  to  turn  slowly  in  a 
circle  while  listening  carefully  for 
the  iwo  nulls  in  the  DF  tonc^  ig- 
noring the  LED  indicators  for  the 
rncjment.  If  your  surroundings  arc 
noisy,  it  may  help  to  plug  an  ear- 
phone  into  the  front  panel  jack  to 
better  detect  the  tone  nulls.  When 
you  have  found  the  nulls,  face 
one.  watch  the  LEDs.  and  rock  the 
unit  slightly  to  the  left  and  right 
of  the  bearing  line.  If  you  are  fac- 
ing the  signal  source,  the  '*go 
right''  LED  u  ill  come  on  as  you 
rotate  to  the  left.  Conversely,  the 
"'go  left**  indicator  will  light  as 
you  rotate  to  the  right.  If  the 
opposite  happens,  you  are  facing 
away  from  the  incoming  signal. 
By    walking,    turning,    and 
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following  the  null  and  lights. 
you  will  approach  the  hidden 
transmitter  more  or  less  directly. 

An  important  test  of  a  dual-an- 
tenna TDOA  RDF  set  is  how  it 
performs  when  there  is  high  au-  , 
dio  deviaiion  on  die  signal,  as  of- 
ten happens  when  hidden  Ts  have 
"foxbox"  tone  generators.  A  few 
TDOA  circuits  I  have  evaluated 
in  the  past  got  good  bearings  on 
dead  carriers,  but  the  indicators 
were  unusable  when  there  was 
voice,  tones*  or  noise  on  the  sig- 
nal. The  VF'142Q  processor  did 
a  good  job  of  rejecting  modula- 
tion.  In  the  ±  20  degree  range 
around  the  null,  voice  and  tones 
had  litUc  or  no  effect  on  the  left- 
righL  indicators.  If  a  particular 
modulating  tone  caused  blinking, 
it  could  be  minimized  by  chang- 
ing the  antenna  switching  rate 
with  the  front  panel  pitch  control. 

Another  problem  with  sonic 
TDOA  sets  is  unreliable  operation 
as  batteiy  voltage  sags.  Duracell 
specifies  that  a  standard  9'Voh 
alkaline  battery  reaches  end  of  life 
at  4.8  volts.  The  VF'I42Q  pro- 
duced reliable  bearinas  all  the 
way  down  to  that  voltage,  though 
the  LEDs  ttccame  very  dim.  Still, 
this  was  much  better  than  another 
brand  I  have  tested,  which 
Slopped  working  at  7,8  volts, 

I  had  only  a  few  minor  com- 
plaints about  the  VF-  I42Q.  Light 
from  the  miniature  green  indica- 
tors is  nearly  washed  out  by  sun- 
light, A  htuid  or  larger  LEDs 
might  be  an  improvement.  The 
antenna  switching  action  pro- 
duces some  RF  hash,  w  hieh 
closes  the  receiver  squelch  on 
weak  signaK  To  counter  this,  I 
opened  the  squelch  control  com- 
pletely when  taking  bearings  on 
a  distant  T.  Since  the  dipoles  are 
electrically  disconnected  from  the 
receiver  when  the  trigger  is  not 
being  depressed,  weak  signals 
must  be  monitored  with  the  DF 
buzz  in  the  background.  It  would 
be  nice  to  iiave  a  "zero  frequency" 
position  on  the  pitch  control  so 
the  dipoles  could  be  used  to  lis- 
ten to  weak  signals,  or  for  irans- 
miiting. 

There  is  no  bracing  to  hold  the 
four  pivoting  collapsible  whips  in 
place,  so  the  dipoles  can  easily  get 
knocked  out  of  position  when  you 
arc  crashing  through  the  brush  on 
fuGi.  The  antenna  arms  are  not 


detachable  from  the  control  box, 
so  the  unit  cannot  be  easily 
mounted  on  a  vehicle  for  mobile 
T-huniing.  Last  but  not  least,  the 
bolt  holding  the  antenna  supports 
protrudes  3/4"  frc>m  the  back  case, 
making  it  awkward  to  lay  the  unit 
on  its  back  when  you  pause 
during  the  hunt. 

Keep  in  mind  that  tiiere  arc  cer- 
tain RDF  situations  where  all 
TDOA  models  are  at  a  disadvan- 
tage. Horizontally-polarized  sig- 
nals are  much  more  dilTlcult  to 
track  than  vertical,  because  sig- 
nal lefiections  are  enhanced  rela- 
tive to  the  direct  signal  when 
received  by  the  venicaJ  dipoles. 
Very  weak  signals  may  be  masked 
by  noise  from  antenna  switching- 
A  properly  polarized  beam  or 
quad  works  better  for  RDF  in 
these  special  situations. 

Tracking  in  the  presence  of 
many  sicnal  reflections  (inside  a 
building,  for  instance)  is  difficult 
with  a  TDOA.  The  multiple  paths 
may  make  it  impossible  to  get  a 
good  nulL  or  the  null  may  be  ofT 
the  correct  line  of  bearing.  The 
best  way  to  combat  this  problem 
is  to  keep  moving  in  the  general 
direction  of  the  sismal  source  and 
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take  frequent  bearings  as  you 

walk  along. 

Since  amplitude  of  the  incom- 
ing signal  is  ignored  when  your 
TDOA  set  takes  bearings,  you 
must  remember  to  pay  attention 
to  signal  level  as  you  hunt.  I  have 
seen  T-hunters  following  a 
TT>OA's  line-of-bcaringnull  walk 
right  over  a  buried  hidden  trans- 
mitter. They  didn't  realize  that  the 
signal  had  gotten  super-sirong 
and  then  diminished.  Consider 
carrying  along  a  field  strength 
meter  in  addition  to  your  TDOA 
set  so  you  can  tell  when  you  arc 
very  close  to  the  hidden  T.  If  you 
can't  do  that,  check  for  *'You  arc 
here!"  signal  strength  by  discon- 
necting the  receiver  antenna  or 
listening  on  the  third  harmonic 
frequency  with  your  dual-bander. 
Take  bearings  continuously  and 
verify  your  left-right  indications 
to  be  sure  you  have  not  gone  too 
far 

Where  to  get  one 

The  VF  142Q  RDF  is  available 
for  $239.95,  plus  tax  and  ship- 
ping, directly  from  Radio  Engi- 
neers, 7969  Engineer  Roiid,  Suite 
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Fig.  I  TDOA  RDF  sets  such  as 
the  VF-I42Q  get  bearings  by 
determming  which  of  its  two  ver- 
tical antennas  is  closest  to  the 
transmitter.  Differences  in  ar- 
rival time  produce  differences  in 
the  phase  of  the  signals  from 
each  antenna.  Accordingly,  some 
hams  prefer  to  call  these  units 
"phase  front  detectors.  ** 


102,  San  Diego.  C A  92 11 U  phone 
(619)  565-1319.  In  addition. 
Radio  Engineers  makes  the 
VF-  142QM,  which  has  a  slightly 
different  conriguraiion  of  the  an* 
tenna  support  arms.  This  allows 
them  to  be  positioned  closer  to- 
gether, so  the  unit  can  be  operated 
up  to  500  MHz  when  used  with  a 
suitable  receiver.  It  sells  for 
$289.95.  Be  sure  to  order  a  model 
with  the  Q  suffix  so  your  unit  will 
have  left-right  indicators. 

The  TDOA  method  of  RDF  is 
favored  by  some  search  and  res- 
cue volunteers  for  tracking  air- 
craft Emergency  Locator 
Trajismitiers  (ELTs),  These  bea- 
cons are  AM  signals  in  the  AM- 
only  aircraft  bani  but  the  TDOA 
RDF  method  requires  an  FM 


I  receiver.  For  tracking  ELTs,  Ra- 
dio Engineers  makes  two  Vector- 
Finder  models  called  "ELT 
Stalkers."  They  include  an  up- 
converter  to  shift  incoming  12L5 
MHz  signals  to  146.52  MHz, 
where  they  can  be  re(^ivcd  and 
tracked  with  a  2  meter  FM 
receiver.  Converters  to  2  meters 
for  243  and  406  MHz  ELT  fre- 
quencies  are  not  provided.  The 
VF-121Q  ELT  Stalker  (up  to  300 
MHz)  sells  for  $379.95,  and  the 
VF- 1 2 1 QM  (up  to  50O  MHz)  sells 
for  $409.95. 

A  TDOA  RDF  sniffer  is  an  im- 
portant addition  to  your  T-hunt- 
ing  bag  of  tricks.  When  signals 
are  strong,  vertical,  and  in  the 
clear,  it  will  give  sharper  bearings 
than  a  beam.  Bearings  will  be 


easy  to  take,  even  if  the  fox  trans- 
mitter is  changing  power.  Its  in- 
herently broadband  antenna 
system  will  give  you  RDF  capa- 
bility over  a  wide  frequency 
range. 

Do  you  know  of  a  new  or  novel 
RDF  product?  Tell  me  about  it,  so 
it  can  be  considered  for  a  ^"Homing 
In"  levie w.  Write  to  tte  address  afop 
this  article  or  send  e-mail  to  mc 
at  HomLngin@aolxom  or 
75236.2 1 65  @compuserve.conL 
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Numbef  58  on  your  F^sdback  card 


Bill  Brown  WB8ELK 
139  Angela  Dr  Apt.  B 
Madison  AL  35758 
bbrown@hiwaay.net 

For  those  or  you  who  enjoy 
surfing  the  [nteroeU  you'll  Tind 
lots  of  ATV  informaiion  online, 
A  number  of  ATV  groups  and  i  n- 
dividuals  have  iiikcn  advantage  of 
ftic  capabilities  of  ihc  World  Wide 
Web  to  provide  net  surfers  with 
a  wide  variety  of  entertaining 
web  pages.  You'll  find  basic 


"A  couple  of  groups  actually  offer  live 

digitized  stilhframe  images  of  their  ATV 

repeater  so  you  can  check  in  remotely 

from  anywhere  in  the  world. " 


infonnaiion  about  getting  started 
in  ATV,  pictures  of  local  AT  Vers, 
circuit  diagrams,  construction  ar- 
ticles, product  reviews  and  rec- 
oirnnendations,  eveni  schedules 
and  announccmcnis,  as  well  as 
operating  hints.  A  couple  of 
groups  actually  offer  live  digi- 
tized siUl- frame  images  of  ihdr 
ATV  repeater  so  you  can  check 
in  remotely  from  anywhere  in  the 
world.  WA6ZJC  in  Alameda, 
Caliibmia.  even  has  a  live  tower 
camera  that  updates  every  three 
minutes  that  you  can  rotate  by 
clicking  your  mouse!  i 

The  real  power  of  these  Internet 
web  sites  is  the  linking  capabili- 
ties to  other  pages  anywhere  in 
the  world.  You  might  be  cruising 
ihrouah  the  Arizona  site  and  with 
one  mouse  click  you  are  instandy 
transported  to  the  German  ATV. 
Fve  found  that  us  you  cruise 
through  each  group's  pages  you*ll 
find  all  kinds  of  inicrcsting  links 
to  related  infonnation  about  tele- 
vision, video  digitizers,  R/C  air- 
craft* kites,  and  balloons.  Just  be 
sure  that  you  have  a  lot  of  time 
set  aside  before  you  begin  brows- 
ing since,  once  you've  started 
cruising  these  ATV  sites,  itMl  he 
ditTicult  to  stop. 

ATV  web  sites 

The  URL  address  given  for  the 
following  groups  should  be  en- 
tered into  your  web  brow^ser  to 
access  each  site;  you'll  find  that 
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each  group  usually  wiH  have  links 
set  up  to  other  ATY  pages.  The 
Arizona  Amateurs  on  ATV  page, 
the  ATM  group  of  Southern  Cali- 
fofnia,  and  the  German  group  ap- 
pear to  have  the  most  extensive 
list  of  links  thai  I  have  found. 
Once  vou  have  found  the  link 
page,  you  can  cruise  lo  all  of  the 
other  groups  easily  with  just 
one  mouse  click.  It's  a  good 
idea  to  bookmark  each  group's 


page  so  you  can  return  easily 
without  having  to  type  in  the 
address. 

Alabama 

The  Tennessee  Valley  ATV 
group  has  a  web  page  giving  a 
description  of  their  repealer  sys- 
tem 00  lop  of  Monte  Sano  moun- 
lain  in  Hunisville,  as  well  as 
operating  news  and  net  times. 
h  tip: //fly,  hiwaay.  net/^bbrown/ 
tvaiwhim 

Arizona 

The  Arizona  Amateurs  on  Tele- 
vision home  page  shows  club 
members'  photos,  ATV  pictures 

from  events,  an  ATV  manufactur- 
ers' list,  a  club  calendar  and 
links  to  other  sites,  http:// 
\\m>\\\  hayden.  edii/guests/aiuv/ 

California 

Southern  CaUfomia.  The  Ama- 
teurTelevision  Network  (ATN)  of 
Southern  California  has  several 
pages  devoted  to  their  extensive 
system  of  linked  ATV  repeaters, 
club  newsletters,  and  digitized 
photos  of  their  members,  htip:// 
www.  ladas.cani/ATN/ 

San  FnmcLsco  Bay  Area.  This 
intriguing  site  operated  by 
WA6ZJG  of  Alameda  offers  live 
video  images  taken  from  the 
W6CX  ATV  repeater  as  well  as  a 
remotely  controlled  (via  the 
Intemci)  low  er  camera  with  up- 
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dates  every  three  minutes,  http:// 

citynight.com/atv  and  http:// 
ciiynighi.com/camera 

STisalid.  Operated  by  KC6YRU, 

this  site  offers  practical  information 
for  the  beginning  ATV  operator, 
hup: //www,  vail  eynet.com/ 
-jreevta/atvAiimi 

Florida 

The  LIS  ATS  group  (Launch 
Information  Scrv  ice  and  Amateur 
Television  System)  provides  in- 
formation about  their  repeater 
system  in  Cocoa,  Florida,  com- 
plete with  a  list  of  touch-tone 
c  o  m  m  a  u  d  s ,  /i  np ;  //calvin.  ksc 
jmsa.gov:  1080/Iisats.  html 

Georgia 

The  Atlanta  area  ATV  page  has 
descriptions  of  both  the  N4NEQ 
^d  W4ZTL  ATV  repeater  sys- 
tems. Construction  diagrams  for 
their  popular  Hawg  Fence  and 
Hawg  Amp  circuits  are  available, 
as  well  as  members'  photos,  http:/ 
/www.mindspring.€om/-'rwf/ 
aatnl.html 

Germany 

This  site  describes  the  P16ANH 
ATV  repeater  system  in  Amhem, 
The  Nctlierlands,  and  is  a  coop- 
eration of  German  and  Dutch 
amateurs.  U  contains  an  excellent 
description  of  their  repeater  and 
has  a  lot  of  useful  construction 
projects  online,  htipi/Zw^^-w 
.regio.rhem-ruhr.de/hQmradio/ 
arv/ 

Maryland 

The  BRATS  page  (Baltimore 
Radio  Amateur  Television  Society) 
lists  upcoming  acii  viiies  and  events, 
net  times  and  information  about 
their  W3WCQ  ATV  repeater.  Imp:/ 
/wwHK  smart. net/-^brats/ 

New  Jersey 

The  Bmc4cdale  Amateur  Televi- 
sion  Repeater  System  page  offers 
block  diagrams  of  iheir  repeater* 
some  product  reviews  and  modifi- 
cations, imd  photos  of  tlieir  repeater 
system,  hup ://w w w.  nj in.n e // 
~  ma  g  Uaco/atv  .  h  tm  I 

Ohio 

The  ATCO  page  (Amateur 
Television  in  Central  Ohio)  has 


online  versions  of  their  very 

popularnew  slctlcrN.  net  informa- 
tion, and  a  map  of  active 
AT  Vers  in  the  state,  http:// 

psycho. psy,ohio-s{ate,edu:  80/ 
atco/ 

Pennsylvania 

The  Carnegie  Tech  Radio  Club 
W3VC  shows  some  intriguing 
ways  that  ATV  has  been  used  in 
their  annual  "buggy"  competition. 
h  t  t  p  :  /  /  Vi,'  \v  w  .  c  o  nt  r  ih 
.  and  re  w.  cm  u.edu/org/a  r99/ 
yv3vc,htmf 

Tennessee 

The  East  Tennessee  ATV  group 
has  information  about  their  re- 
pciitcr  on  top  of  Buffalo  Moun- 
tain. Check  out  the  "old  page"  for 
a  neat  special  effects  photo 
of  their  repeater  http:// 
WHw.geocities,  com/Silicon  Valley/ 
1242/ 

Texas 

Houston.  The  Houston  Area 
Television  Society  (HATS)  has  a 
listing  of  their  club  meetings  and 
location,  a  description  of  their 
ATV  transmitter  kit,  and  some 
useful  test  screens  in  GIF  format 
ft  /  tp  ://w  w  w.ste  v  en  s .  c  am/ hat  $/ 
home.html 

United  Kingdom 

This  page  provides  a  descrip- 
tion of  the  Solent  Club  for  Ama- 
teur Radio  &  Television 
( S C A RT > .  http ://\v w w. in j Ide - 
info.  CO.  uk/scart.  h  tm 

Utah 

The  Utah  ATV  home  page  is 
managed  by  Clint  KA70EI  and 
describes  the  WB7F1D  and 
KA70EI  ATV  repeaters.  They 
offer  links  to  a  variety  of  ATV 
related  activities  (balloons, 
mountaintopping,  R/C  planes, 
and  astronomy  experiments). 
htip './/ungate. aim. utah.edu/ 
umh_atv/root,  html 

SSTV 

This  multimedia  page  has  loads 
of  information  about  Slow-Scan 
TV.  A  must-sec  page  for  anyone 
with  an  interest  in  this  popular 
mode .  ft  ftp  .-/Ai^H^m  ultran  et,  com/ 


R/C  Aircraft  ATV 

Carl  Berry  K5MWN  has  pot 
together  a  very  detailed  and  in- 
formaiivc  site  that  describes 
how  10  build  a  remotely- 
powered  vehicle  with  an  R/C 
plane,  and  a  convened  arcade 
game  that  actually  puts  you  in 
the  pilot's  seal  via  ATV  and 


find  telemetry  information, 
launch  and  recovery  photos  as 
well  as  several  incredible  photos 
luken  from  the  edge  of  space. 

There  is  a  Amateur  Radio  Bal- 
loon Symposium  in  Iowa  this 
July;  check  out  the  detailed  infor- 
mation about  the  symposium  in 
the  "News  from  other  Balloon 
Groups"  seciioo. 


"As  you  cruise  through  each  group's 
pages  you'll  find  aii  kinds  of  interesting 

links  to  related  information  about 
television,  video  digitizers,  R/C  aircraft, 

kites,  and  balloonSn " 


telemetry.  His  system  is  called 
the  Cyclops.  Included  are  links 
to  other  R/C  sites  on  the  web, 
http://I98. 83. 1 40. 5/-cyclops/ 
cychps.kml 

High  altitude  balloons 

For  those  of  you  with  interests 
in  flying  ATV  onboard  high  alti- 
tude weather  balloons,  or  those 
who  would  like  to  know  when  a 
flight  is  scheduled,  there  are  sev- 
eral sites  that  have  popped  up 
from  the  more  active  balloon 
groups  across  the  country-  These 
sites  can  all  be  accessed  via  the 
EOSS  (Edge  of  Space  Sciences) 
home  page  at  hUp:/Ai^ww.usaMet/ 
--rickvg/eoxs.htm;  links  to  the 
other  balloon  groups  can  be  found 
in  their  "Information  about  other 
Balloon  Groups"  section.  You'll 


Kites 

This  psfge  had  scHne  intriguing  info 

about  using  iclcmetiy  in  their  altitude 
record  attempts  for  kiting.  Fun 

re^ng,  hap:/A\?ww,nuigicxa/-'kite 

Internet  live  oertieras 

Check  out  Leonard's  Cam  Worid 
pLige  for  links  to  numerous  live  cam* 
em  Sites  aoD^sible  via  the  Internet 
hiip://jaxjaxn€t,  cam/-- ten/ 
oitnenLhiml 

Natcrulsing 

I  hope  you  enjoy  your  cruise 
down  the  information  highway.  If 
your  group  is  online  and  not  listed 
here,  please  feel  free  to  E-mail  mc 
dl  bbm\m@ hiwaay.net and  Til  up- 
date the  information  in  a  future 
column. 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG  '^^^^ 

>10  Watt  pep 
Transceiver 
Only  $499 

Made  in  USA 


W^£^tW«      iX.  imi     mmi. 


■  es-m 


Full  Color 
and  sound 
Snow  free  fine  of  sight  DX  is  90  miles  -  assuming 

14  dBd  antennas  at  bolh  ends,   10  Watts  in  this  one 

box  may  be  all  you  need  for  local  simplex  or  repeater 

ATV.    Use  any  home  TV  camera  or  camcorder  by 

plugging  the  composite  video  and  audio  into  the  front 

phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 

3  Amps,  TV  set  and  you're  on  the  air  -  no  computer 

or  other  radios  necessary,   it's  that  easy! 

TC70-10  has  adjustable  RF  out  ^^  to  >lOw  p.e.p.)  and  sync 
stretcher  to  properly  match  RF  Concepts  4-110  or  Mirage 
D1010N-ATV  amps  for  100  Watts  p.e.p.  Specify  439.25,  434.0, 
427.25  or  426.25  MHz,  2nd  sctal  add  S20.  Hot  GaAsfet  downcon- 
verter  varicap  tunes  whole  420-450  MHz  band  to  your  TV  ch3. 
Transnnit  and  camera  video  monttor  output,  7.5x7.5x2.7*. 

Transmitters  sold  only  to  licensed  amateurs,  for  legaJ  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Mams,  call  for  our  complete  10  pg.  ATV  catalog 

Everything  you  need  for  400,  900  or  1 200  MHz  ATV 


(81 8)  447-4565  M-ThS3m-5:30pm|ist   Visa,  MC,  UPS  COD 
P  r     Fl  FrTRnWir<5  ^"^^^'^  tomsmb@aorxom 

K,U-    CLCO  I  nUNlVO  24  Mr.  FAX  (818)447^489 

2522  Paxson  Lane  Arcadia  CA  91007 


ARIZONA  AMATEURS 

ON  TELEVSION 

HOME  PAGE 


0.  Bfil  64C51  FHOmX.  AMZOIA  05082  4051 


TIRED  OF  GETTING  YOUR 
TAIL  KICKED  IN  THE  PILEUPS? 


Then  put  up  a  Raibeam  and  kick  some  back! 


irs  not  fU5t  enotfier  yagi. 


High  pel  toi  if i«fioo  monoband  beams  with  WA7RAI's  phenomenal  hi-period^c  dual  driv9  system 
Get  the  PX  edge  wilh  higher  gam  -  lower  radial  ion  angles  -  high  F/B  ratio  -  lower  noise,  plus  a  100% 
performance  guarantee  Designed  to  the  highest  standards  and  manufactured  of  high  quality  aluminum 
with  stainless  steet  hardware,  all  of  our  antennas  are  buitt  to  survive  and  are  rated  to  200D  watts  PEP. 


R9-210 
RB-310 
R&410 

R8-212 

RB-215 

RB'217 

RB-220 
RB-320 


4d6rn 

2  9\  10m 

4  d  tOm 

3«112>n 

2  el  15m 

2  el  17m 

2»l20m 
3»t20m 


3l1 
14.0 

t29 
24 

5.0 
57 


3l2S 

S 

M 

115 

&7 

4.2 

e 

86 

17 

15 

10 

375 

25 

1475 

5.5 

7.5 

10 

19 

fl29  95 
S24d95 

stgess 

$349  95 
$2CB95 


11        12  25    2  25     $22805 


13 


14.5      aO       S249.95 


7J25     16 
25.75    38 


17,5 
21,0 


3  3 
6.0 


$209^ 
£549.95 


•  Orders  for  US  must  irjclude  S30,00 
fbr  shipping  a  handling  (S50.00  for  RB- 
320}     Call  or  writs  tor  OS  s&h  Info. 


RAIBEAM  ANTENNAS  INTERNATtONAL        ^'^^  *  information:        Sam-S pm  MST 
5638  West  Alice  Ave.,  Glendale,  AZ  85302  (602)  931  -91 35      Monday  -  Friday 
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Curb  s  corner 


Number  SO  on  your  Peedb^ck  cmrd 


Joseph  J.  CaiT  K4IPV 

P.O  Box  1099 

Falls  Church  VA  22041 

Radials  For  Your  Antenna 

Radials  are  quarter-wave- 
length  (usually)  pieces  of  wire 
connected  to  the  ground  side 
of  the  Lransmission  line  lo  an 
anicnna.  These  radiats  can  be 
on  the  surface  of  ihe  Earth, 
under  the  surface,  or  elevated^ 
depending  on  the  particylar 
antenna.  The  radials  are  used  to 
form  a  counterpoise  ground,  Le. 
an  artificial  ground  plane,  ft  is 
seen  b>  the  antenna  as  essen- 
tially the  same  as  the  ground. 


90°  from  the  radiator  element 
(i.e.  horizontal  to  the  ground). 
The  version  shown  in  Fig,  2 
is  used  with  ground-mounted 
verticals  (the  base  insulator  is 
not  shown  here).  A  ground  rod 
is  recommended,  and  it  should 
be  a  lo»i^  one.  The  television 
type  (typically  three  or  four 
feel  long)  is  not  sufficient. 
Use  an  eight-foot  copper  or 
copper-clad  steel  ground  rod 
for  the  best  results.  The  shield 
of  the  coaxial  cable  is  con- 
nected to  Ihe  grouad  rod.  The 
radials  are  fanned  out  from  the 
top  of  the  ground  rod  and 
extended  as  far  as  necessiiry. 


^^hatever  type  of  antenna  you  put  up, 

make  sure  that  it  is  in  a  location  where  it 

cannot  possibly  fall  over  and  hit  a 

power  line. 


ff 


Ground  level  can  figurations 

should  be  buried,  rather  than 
on  the  surface,  to  prevent  in- 
jury  to  people  passing  by, 
either  from  RF  burns  or  stum- 
bling over  the  fool  wire.  But 
what  do  you  do  in  a  limited 
space  situation? 

Figs*  1  and  2  show  the  most 
common  forms  of  radial  instal- 
lation. In  Fig.  1  we  see  ihe  radi- 
als connected  to  a  vertical 
antenna  ihai  is  mounted  above 
ibc  ground  (usually  quarter- 
wavelength  or  some  convenient 
height*.  The  radials  are  con- 
nected to  the  shield  of  the  co- 
axial cable.  They  may  be  at  a 
drooping  angle  (as  shown)  or  ^ 


The  radials  in  this  illustration 
are  buried  several  inches  below 
the  surface  in  order  to  prevent 
anyone  from  tripping  on  ihem; 
some  nasty  injuries  can  result 
from  such  a  fall.  Also,  wires  bur- 
ied underground  tend  to  come  to 
the  surface  from  time  to  time,  so 
either  bury  them  deep  (like  be- 
low the  frost  line,  which  is  28 
inches  in  my  neighborhood)  or 
perform  regular  inspeciions  to 
ensure  that  they  are  siill  where 
they  are  supposed  to  be — under- 
ground. 

The  radials  should  be  made  of 
AWG  1 4  or  thicker  wire,  and  the 
wire  can  be  either  insulated 
or  bare.  Even  underground  it 


ANTENNA 


RADIALS 


Fi^,  I.  Radials  connected  to  a  vertical  antenna  that  is  mounted 

above  the  ground.  The  radials  are  connected  to  the  shield  of  the 
cooxial  cable, 
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Fig.  2.  Radial  instaliation  used  with  ground-mounted  vertitah  (base 

insulator  not  shown). 


matters  little  which  is  used.  A  lot 
of  people  use  the  same  type  of 
wire  that  is  used  for  antennas  in 
their  radials,  AWG  14  copper- 
clad  steel  wirCt 

Fig.  3  shows  the  method  for 
connecting  the  radials  to  the 
ground  rod.  There  is  almost  al- 
ways some  sort  of  wire  collar  on 
commercially  produced  ground 
rods.  If  not,  then  get  a  wire 
clamp  from  the  electrical  sec- 
tion of  a  do*it-yourself  hardware 
store  (some  of  which  also  sell 
ground  rods  of  suitable  length). 
A  relatively  healthy  number  of 
radials  can  be  accommodated 
under  the  clamp.  Make  sure  thai 
the  clamp  is  light,  and  that  the 
screw  or  hex  nut  holding  the 
wires  is  well  set.  The  wire  to  the 
shield  side  of  the  coaxial  cable 
is  also  connected  at  this  poinl. 

How  many  radials? 

Boy!  Am  1  gonna  get  hollered 
at!  Every  time  I  write  about 
radials  the  number  of  radials 
goes  up.  And  it  seems  that  there 

is  a  lot  more  heat  than  light  out 
there  in  Readerland  over  this 
matter.  But  cool  off,  and  VU 
share  my  opinion  with  you...  and 
if  s  an  opinion  that  is  backed 
up  by  both  practical  experience 
and  the  antenna  engineering 
literature. 

The  minimum  number  of  ra- 
dials is  one.  But  a  one-radial  an- 
tenna system  isn't  going  to  woik 
very  well  I've  done  it,  but  only 
as  a  get-on -ihe-aif-as-fast*as- 
possiblc  temporary  measure. 
One  time,  right  after  we  moved 
into  our  first  house,  1  mounted 


a  20  meter  Hustler  mobile  an- 
tenna to  an  upstairs  windowsill, 
and  ran  a  l6-fatJt  radial  out  to  a 
nearby  tree.  It  worked,  and 
worked  pretty  well  considering 
what  ii  was — -and  didn't  even 
burn  up  my  aging  Heathkit  HW* 
101  transceiver.  Bui  it  didn't 
work  nearly  as  well  as  the  half- 
wavelength  dipolc  and  commer- 
cial trap  vertical  that  went  up 
two  weeks  later  As  a  practical 
minimum,  you  need  at  least  two 
radials  for  each  band  of  opera- 
tion, and  four  radials  per  band 
is  better  The  radials  should  be 
spread  out  symmetrically 
around  the  antenna. 

Now  that  we've  established  a 
practical  minimum,  what  does 
the  antenna  engineering  litera- 
ture say?  The  charts  and  graphs 
show  that  up  to  1 20  radials  per 
band  are  useful.  Commercial 
radio  stations  operating  in  the 
medium  w^aveband,  AM  BCB 
and  under,  tend  to  use  that  many 
radials.  But  if  you  look  at  the 
chans,  you  sec  a  distinct  knee 
between  14  and  1 8  radials  where 
there  is  a  downw  ard  trend  in  the 
effectiveness  of  each  additional 
radial.  In  other  words,  it's  a 
point  of  diminishing  returns. 
One  of  the  most  vicious  reader 
letters  r  ve  ever  received  flamed 
me  for  recommending  no  more 
than  16  radials«  and  held  fast  to 
the  120  radial  scheme,  it  didn't 
make  any  difference  that 
sources  such  as  Bill  Orr's  Ra- 
dio Handbook^  The  ARRL  An- 
tenna Book  and  other  well 
respected  sources — including 
two  of  the  principal  college- 


level  anicnna  textbooks — con- 
firmed the  16-radi3l' per*  band 
praciiciil  limiL  Oh  wclL  ihai 
same  idiot  also  Hamed  me  for 
claiming  that  the  maximum  feed 
point  impedance  of  the  usual 


the  sail  area  of  the  antenna 
makes  it  a  lot  heavier  (or  so  ii 

seems).  Always  use  a  buddy  sys- 
tem when  ereciing  antennas.  1 
have  a  bad  hack  caused  by  mtt 
following  my  own  advice. 


buried  underground  tend  to 

come  to  the  surface  from  time  to  time, 

so  either  bury  them  deep  or  perform 

regular  inspections  to  ensure  that  they 

are  stiii  where  they  are  supposed  to 

be — underground. " 


iJliaiteT- wavelength  vfiitfcal  is 
i?  ohms  ,,.  with  four  pages  of 
calculus  lie  proved  conclusively 
ihaL  the  real  value  is  36,6  ohms 

(slghhh). 

Limited  space  radial 
layout 

If  you  live  on  a  small  lot,  then 
the  radials  problem  is  a  tilUe 
more  daunting,  but  it*s  not  in- 
surmountable, A  reprcscntaiive 
solution  is  shown  in  Fig.  4*  The 
radtals  shown  in  textbooks  are 
straight,  and  that  is  the  preferred 
configuration.  But  if  you  don't 
have  the  space,  then  you  need 
to  use  some  variant  of  the  iw^o 
paths  shown  in  Fig*  4*  The  ra- 
dial can  cither  go  aroiiiul  the 
perimcier  of  the  properly,  or  zig- 
zag back  and  forth  in  either  a 
triangle  or  rectangle  pattern  (the 
latter  is  shown  here),  I've  even 
tacked  radials  to  the  baseboard 
of  a  student  boardtnghouse 
room  (not  recomnaended  over  a 
few  watts  QRP  power  levels). 

Antenna  safety 

Every  time  T  write  about  an- 
tenna construction  I  like  lo  lalk 
,  a  liule  bit  about  safety.  The  is- 
sue never  seems  too  old  or  too 
stale,  because  a  lot  of  people  out 
there  never  seem  lo  get  the 
word.  Antenna  erection  does  not 
have  to  be  dangerous,  but  if  you 
do  it  wrong  it  can  be  very  dan- 
gerous. Antennas  arc  deceptive  I 
because  they  are  usually  quite 
lightweight*  and  can  easily  be 
lifted,  1  have  no  trouble  lifting 
my  trap  vertica!  and  holding  it 
aloft  ».  on  a  windless  day.  But 
if  even  a  little  wiod  is  blowing 
(and  it  almost  always  is),  then 


Another  issue  is  electrical 
safety.  Don't  ever*  ever^  ever 
toss  an  antenna  wire  over  the 
pow er  lines.  Ever.  Period,  Also« 
whatever  type  of  antenna  you 
put  up.  make  sure  that  it  is  in  a 
location  where  it  cannot  possi- 
bly fall  over  and  hit  the  power 
line* 

The  last  issue  is  to  be  careful 
when  digging  to  lay  down  radi- 
als. You  really  don't  want  to  hit 
water  lines*  sewer  lines,  buried 
electrical  service  lines*  or  gas 
lines.  Heck.  I  know  one  property 
where  a  long  distance  oil  pipe- 
line runs  beneath  the  surface.  If 
you  don't  know  where  these 
lines  are,  try  lo  guess  by  look- 
ing at  the  locations  of  the  meters 
at  the  sircet,  and  the  service  en- 
trance at  the  house.  Hint:  Most 
survey tirs'  plats  (you  know, 
those  map-like  papers  you  gel  at 
settlement)  show  the  locations 
of  the  buried  services.  They 
should  also  be  on  maps  at  the 
local  government  offices  (al- 
though you  might  have  to  go  to 
two  or  three  departments!).  The 
utility  companies  can  also  help. 

Be  safe,  be  happy  or,  as  Mr 
Spock  pLi!  it,  "Live  long  and 
prosper.'* 

Connections 

I  can  be  reached  at  P.O. 
Box  1099,  Falls  Church  VA 
2204  L  or  via  E-mail  at 
CARRJJ(£^  A0L.COM.  I  welcome 
your  conespondence*  One  thing 
does  lend  to  annoy  me,  though. 
Please  don't  call  me  on  the  tele- 
phone. A  number  of  readers 
have  done  that  recently.  In  the 
past,  1  diJn'l  mind  so  much  be- 
cause only  a  few  people  every 
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Fig.  J,  Method  for  connecting  the  radials  to  the  gwund  nnJ. 


year  called,  but  the  traffic  has 

increased  quite  a  bit.  Although 
[  iry  to  be  polite  and  helpful,  it 
almost  always  interferes  with 
some  activity,  1  arise  every 
morning  in  time  lo  arrive  at  my 
ofilce  at  7  a.m.,  and  that  means 
I  go  lo  bed  early.  And  whii^;  the 


caller  almost  always  thinks  he 
has  kept  to  the  polite  ''before  10 
p.m."  rule,  the  call  nooefheless 
wakes  me  up.  !  make  it  a  point 
to  answer  all  E-mail  and  try  to 
answer  as  much  snail  mail  as  I 
have  time  for.  so  please  don't 
call. 
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Fi^.  4.  A  straight  radial  configuration  is  preferable,  hut  if  you  live  on 
a  small  lot  and  don  t  liave  the  space,  use  some  variant  of  the  t^vo 
paths  shown  above. 
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Phone  800-274-7.^73  or  603  924-0058.  FAX  603-924-86 13.  or  see  order  (orm 
on  page  88  lor  ordering  information. 

\^^yne  Wfites/ 

WG5  Sutjmarino  t  Jfc  tn  Worid  War  D  by  Wiiyne  Ciiren  W2NSD/1  60p.  mym\  stories  of 

his  fidvcnttitVH  mi  itkr  t .'^^  Drum  SS-22H  oti  five  W:ir  pLionob  in  the  Pacilkr  in  l*W3- 1  ''W5,  Wliat's 

ii  leally  like  on  a  ^ubituiniic  ^^ik;n  you  am  bdnjj  dcpti^  chiu^ed?  And  what's  llie  iby  lo  tby  bfe 

on  a  suhniariiic  like?  S7jS0 

WG6  Unde  \Vajnt%  Car#)beafi  AdventURS  %  pigps  Wayne's  adventmcs  SCUtia  «t\iiig  ^ 

OTEXiod  the  C  :inNx^uv  MMtini!  ham  operaror^  ukl  ^|jil  scettiig.  If  you  3F£  iMercsted  in  \vyw  to 

tm\^  etx4iDmK::ith.  vciu  It  gel  sotftE-  gftt;*t  tdcas  fmm  this.  He  starts  *tui  \miIi  his  ^TK^ing.  die 

Win^  ^TfT,  "^'ixi  II  kne  iIk  ^iai  to  eleven  i<^bjKb  ifi  21  days  ortp,  A  mea.Ml>  S7..S0 

WG7  Unde  \^'fl site's  Tra%Tk  52  p.  VVa>tie  irnvds  to  Russia-  tiftlrm,  A-tpeii,  and  Sl  Pkaie. 

Minich.  Vienna.  Krakim.  :ind  Prague  nilliQul  U  CtfeUUg  Uie^y  as  ttmLh  ^  you  n^i  lEiudt. 

Otjfi  f<ir  \x*i  ^c^\  ai  $5.00 

WG9  \ya}t»t  Talkv:  'Danon'  1595.  -90  miunir  Lipe-Whai  be  wtmld  ha\Tf  isad  if  he'd  been 

asked  to  it^.  S!^  00 

WC420l/2fl  Fflrea^  T^xim'  I6updai»mthe  DwiarT!' War  book   320(i  F-iinJi^Tiroposab 

for  solviug  cniKal  i^^mehcan  probieiKS,  <aictt  -is  l\  nc%v  j|jfxixuii  id  finantiiiji  miujII  husinesses, 

how  lo  finance  Riii^ida  Atid  other  coiniincs  otKl  tiuike  a  profit  doJn^  it.  ilie  ri!iiJ  dope  est 

bfoelecttuniapnctics.  oi  ne^'  kind  of  pohlechnii  iil  ijii]ven4it>L  a  new  electronic  tecliiiology.  wby 

iVtrica  is  in  such  n  i^vess.  uliy  Ptenot  bonikd  lii  '^^  [i  >  fujve  Tuition  fiee  univx'rsilics.  a  plan  fcH: 

making  Congiv^s  illiii  hoiitistetc.  Plenty  more.  KidtrtihjLisly  priced  at  SI 0.00 
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LETTERS 

ConitnuedfrOTn  page  35 

beginning — this  from  someone 

who  has  been  fighung  an  uphill 
batik  learmng  ihc  code.  1  really 
enjoy  siuing  down  practicing 
code  with  my  SCS.  I  now  have 
the  way  lo  not  only  leam  the  code 
for  ihe  test,  but  to  gnjo}'  using  the 
code.  Thanks.  Wayne,  Lbr  featur- 
ing this  great  unit  in  your  maga- 
zine. ICeep  up  the  great  work  in 
bringing  some  really  exciting 
things  10  VIS  as  you  have  with  ihis 
unit.  And  thanks  to  Sam  Ulblng 
N4UAU  for  inventing  the  Super 
CW  Station. 

Now  don*!  you  wish  you'd 
saved  your  Jun^  '95  issue ?..^ 
Wayrte 

Jim  Thompson  KC7APO. 

This  letter  is  in  response  to  '*Dots 
and  Dashes''  bv  Hal  Goodnian 
W3U WH  in  the  March  issue.  Tve 
been  a  ham  for  just  over  two 
years.  Like  Mr.  Goodman,  my 
first  few  CW  contacts  were  un- 
forgenable.  The  day  my  license 
came  in  the  mai!  it  was  hard  to 
decide  whether  to  fire  up  the 
Ramsey  kit  J  had  built  or  the 
Collins  K\^'M2A  1  hud  picked  up 
along  the  way.  The  coin  came  up 
tails  so  !  turned  on  the  Ramsey 
and  iL  barely  worked;  just  a  prob- 
lem with  microphone  mismatch, 
but  the  group  on  the  2  meter  re- 
peater helped  me  figure  that  out. 
After  meeting  several  people  and 
having  a  great  time,  I  cleared  and 
turned  on  the  big  radio.  It  look  me 
a  while  to  find  a  clear  frequency 
and  tune  up  for  the  first  time 
(luckv  f  did  not  frv  the  finals!).  1 
scni  CQ  on  the  80  meter  Novice 
band  with  a  very  shaky  fist.  After 
the  second  attempt*  I  began  to 
wonder  if  1  was  getting  out  with 
only  100  watts.  The  third  lime,  1 
got  an  answer  from  a  fellow  in 
Northern  California.  The  QSO 
was  brief,  but  it  was  my  first  CW 
contact  and  thai  does  not  happen 
very  often  (actually  just  once). 
[  was  soon  to  meet  manv  "Old- 

w 

Timers"  like  Hal,  who  were  very 
supponive  and  helpfuL  Much  of 
what  I  know  I  learned  from  them 
and  1  am  gratetul.  If  1'  ve  ever  said 
*1hank  you"  to  those  guys,  I  prob- 
ably can^t  say  it  strongly  enough. 
I  quickly  found  out  that 
learning  the  code  was  Just  the 
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beginning.  There  are  abbrevia- 
tions, standard  procedures,  and 
phrases  lo  leam  that  are  bareK 
covered  in  the  books.  Thai's  fine; 
there's  nothing  wrong  with  the 
books.  Just  realize  thai*  in  many 
ways,  the  first  ham  ticket  ts  just  a 
■'license  to  learn." 

Much  of  my  early  copy  looked 
like  Hal's  copy  From  Bill  and,  at 
Mrsl,  I  assumed  that  it  was  my 
faulty  ears,  1  heard  lots  of  char- 
acters that  I  couldn't  identify  or 
that  never  formed  recognizable 
words.  There  w^as  one  time  I 
thought  I  heard  my  name  as 
"Wim*"  1  listened  carefully  the 
next  lime  and  convinced  myself 
that  that  w  as  what  he  was  actu- 
ally sending.  So  !  corrected  him 
and  he  replied,  *'QSL  Wim*  got 
ya."  I  was  learning. 

Another  time  I  turned  it  over 
and  the  fellow  replied.  "S"  "O" 
then  a  pause  and  I  thought,  *'Ah;i. 
a  word,"  So  1  wrote  down  "so" 
and  listened  for  the  next.  Then 
came  **L,  1,  D'*  and  I  thought, 
"Aha,  another  word."  So  I  wrote 
it  down.  Two  words  in  a  row!  But 
then  I  began  to  wonder,  **Wa!t  a 
minuie,  is  this  guy  calling  me 
names?  Vm  new  to  this,  but  am  1 
that  badT'  The  next  word  was  of 
course,  "COPY,''  but  after  that  my 
self-confidence  was  so  badly 
shaken  thai  I  copied  little  of  whai 
followed  I  Finally  1  reaJized  thai 
the  guy  was  still  sending  and  that 
Fd  belter  get  my  pencil  going,  It 
ended  up  that  he  was  really  a 
friendly  chap  after  all  and  the 
uiistake  was  ail  mine  1  copied  all 
the  characters  just  fine  but  of 
course  there  is  more  to  it  than  that. 

I  listened  carefully  to  the  good 
counsel  of  these  *"01d-Timcr\'* 
and  learned  lessons  like:  Don't 
send  faster  than  you  want  to  re- 
ceive and  don't  be  afraid  to  send 
PSE  QRS,  I  also  learned  I  rum  the 
mistakes  of  others  and  strove  to 
develop  a  good  fist  and  operating 
habiis,  I  started  with  a  straight 
key,  picked  up  paddles  and  found 
it  all  too  easy  to  send  those  extra 
dits  and  dahs.  1  finally  got  a  bug, 
leamed  to  use  it,  and  liked  it.  With 
the  bug,  I  made  far  fewer  mistakes 
than  with  paddles  and  was  mote 
relaxed  than  I  was  with  a  Mr^jight 
key. 

The  first  step  to  good  keying  is 

to  hear  the  sotmd  of  the  character 

Continued  on  page  86 
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Marc  I.  Leavey  M.D.,  WA3AJR 
P.  O,  Box  473 
Stevenson  MD  21153 


This  column  marks  the  begin- 
ning of  the  20th  year  of  RTTY 
Loop.  Twenty  years  is  quite  a 
milestone.  Jusi  look  at  what  post- 
age and  interest  rates  have  done 
over  that  time.  Just  look  at  inter- 
est in  ham  radio  over  that  time! 
Overall,  though,  we^re  still  doing 
OK.  Because  of  the  personal  com- 
puter revolution,  interest  in  digi- 
tal communication  has  never  been 
higher.  Your  letters  and  E-mail 
have  shown  me  that.  1  am  also 
aware,  however,  that  any  number 
of  you  leel  that  the  old-timers  are 
ignoring  the  fundamentals  and  ba- 
sics when  speaking  to  newbies.  In 
this  month's  column,  and  the  next 
several,  I'll  address  that  need. 

We  throw  around  terms  and 
concepts  as  if  they  were  common 
knowledge,  forgetting  that  even 
the  most  seasoned  among  us  once 
regarded  the  acronym  AFSK  as 
newspeak  gobbledygook.  My  in- 
tent ha.s  always  been  to  address 
the  wide  spectrum  of  amateurs  in- 
terested in  digital  communica- 
tions and  computers.  Having  dealt 
with  lots  of  cuLliug-edge  ques- 
tions of  iaie,  let's  defiae  some 
terms. 

This  month.  I  present  a  glos- 
sary for  radioteletype  and  digital 
conmiunicatton.  Because  there 
are  those  of  us  who  are  still  using 
old  paper  printers,  and  those  who 
are  using  fancy  computer  inter- 
faces, this  Ust  will  auempi  to  en- 
compass terras  used  in  both  c<unps« 
with  some  others  thrown  in.  If  you 
have  any  additional  vocabulary 
words  you  think  should  be  included 
in  the  list,  Icel  free  to  send  them 
along,  ril  keep  au  updated  copy  of 
diis  hst  on  the  RTTY  Loop  Home 
Page,  for  reference. 

AFSK:  Stands  for  Audio  Fre* 
quency  Shift  Keying  and  is  a 
means  of  encoding  the  digital 
information  by  changing  the 
frequency  of  an  audio  tone, 

AAFTOR:  Derived  from  a  com* 
mercial  mode.  SITOR,  Amateur 
Teletype  Over  Radio  allows  the 
receiving  station  to  dynamically 
respond  to  errors  from  the  sender. 
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ASCII:  The  American  Stan- 
dard Code  for  Information  Inter- 
chaniie,  this  seven-bit  scheme  for 
encoding  alphanumerics  is  the 
standard  computer  code  used. 

Baudot:  A  rvve-biicode  which 
is  used  to  encode  the  alphabet  and 
numerics,  Uirough  use  of  a  shift 

"Many  of  you  feel 
that  old-timers  are 

ignoring  ttie 

fundamentals  and 

basics  when 

speaking  to 

newbies/' 

into  an  alicrn ate  character  seL  tliis 
is  the  original  Teletype  code.  Also 
called  the  Murray  code. 

Bias:  With  conventional  digi- 
tal signals,  the  state  of  the  signal 
alternates  between  \LARK  and 
SPACEf  with  the  length  of  pulses 
in  either  state  the  same.  If  the  rela- 
tive length  of  the  pulses  is  un- 
equal, the  system  is  said  (o  exhibit 
various  kinds  of  bias. 

Chad:  When  you  punch  a  hole 
in  a  piece  of  paper,  the  pfug  that 
comes  out  is  called  a  "chad."  Paper 
tape,  punched  wiUi  many  holes  to 
ser\-e  as  a  memory  de^  ice,  gener- 
ates tons  of  these  chads. 

Chadless:  Obviously,  without 
chads.  If  you  want  to  t>  pe  on  the 
tape  with  the  holes  in  it,  the  ab- 
sence of  paper  where  the  holes  are 
makes  it  difficult.  Chadless  tape 
leaves  the  plugs  attached  by  little 
lips,  to  permit  such  typing. 

CPU:  Central  Processing  Unit, 
the  brain  of  a  computer.  Common 
CPUs  in  home  computers  are 
Intel  series  803 H6  and  80486,  part 
of  the  xS6  line,  and  Pentiums,  as 
w^ell  as  the  Moltirola  68000  series 
in  the  Macintosh  computers. 

Demod:  Short  for  Demodula- 
tor, this  is  the  electronic  marvel 
thai  converts  the  w^arbline  tones 
of  radiotcletype  from  a  receiver 
into  pulsed  DC  that  a  Teletype 
machine  can  interpret. 

Fox  Tape  (or  Key):  There  is  a 
marvelous  scnie nee  that  contains 
all  the  letters  of  the  alphabet:  THE 


I 


QUICK  BROWN  FOX  JUMPS 
OVER  THE  LAZY  YELLOW 
EKXj.  People  frequently  have  a 
lapc  lo  send  this  for  icsi  purposes. 
Digital  or  coinpuler  setups  may 
have  ihis  senience  reprogramnied 
at  the  touch  of  a  key, 

FSK:  Stand**  for  Frequency 
Shift  Keying.  Siniilar  lo  AFSK, 
the  frequency  of  a  radio  carrier  is 
shifted  to  encode  the  digital 
informaiion. 

Governor:  Not  the  penon  in 
your  state  capitoL  Mechanical 
teleprinters  are  ran  by  motors,  and 
it  is  iniportanl  for  the  motor  lo  be 
turning  at  a  precise  speed  Older 
machines,  or  those  intended  for 
AC/DC  work,  used  a  governor  on 
the  motor  to  set  the  speed*  A  spe- 
cial tuning  fork  is  used  to  set  the 
motor  speed. 

Local  Loop:  If  you  hook  all 
your  equspmcni  together  so  that 
anything  you  type  on  the  key- 
board prints  on  the  printer,  kind 
of  like  a  big  electric  typewritefp 
that*s  a  local  loop^ssential  for 
testing. 

MARK:  Spelled  differently 
than  my  first  name*  this  is  the  state 
when  everything  is  mnning  quietly, 
and  loop  current  is  present  Could 
call  it  "r*  if  you* re  into  logic. 

Model  12,  14, 15,  28,  32,  33, 
35f  etc.:  These  are  different  series 
and  styles  of  leleprinlers  and  tape 
machines  produced  by  the 
Teletype  Corporation,  The  Model 
15  is  the  classic  keyboard  and 
page  printer  on  a  table,  seen  so 
often  in  police  and  science  fiction 
movies  of  the  195Qs  and  1960s. 
The  Model  19  is  the  Model  15 
with  built-in  Model  14  tape 


equipment.  In  general,  the  higher 
the  number,  the  more  recent  the 
equipment  manufacture. 

Modem:  A  combination  Modu- 
latDT,  for  sending  digital  dala,  and 
Demodulator,  for  receiving.  May  be 
used  for  radio  or  telephone,  for  a 
variety  of  modes. 

Packet:  A  scheme  for  sending 
digital  data  in  discrete  packets* 
which  are  acknowledged  by  the 
receiver  after  sending.  Each 
packet  can  be  addressed  to  a  spe- 
cific receiver  or  for  wider  distri- 
bution, making  transmission  more 
reliable. 

Page  Printer:  Lf  the  teleprinter 
prints  on  a  roll  of  paper  which, 
when  you  tear  it  off,  looks  like  a 
page,  then  it*s  a  page  printer. 

Patch  Panel:  One  of  those 
can' l-do- without  things.  Usually 
a  jack  strip  which  aUows  anything 
to  be  connected  to  anything 
(anything?). 

Perforator;  A  keyboard  con- 
nected to  an  electromagnetic  device 
which  punches  tape  as  you  type  is 
a  perforator  This  cannot  punch  tape 
from  an  incoming  signal. 

Polar  Relay:  Normal  spring- 
return  relays  take  more  energy  to 
make  than  to  hold.  This  would 
cause  distortion  in  a  digital 
signal,  called  bias.  A  polar  relay 
uses  two  magnets,  one  to  make 
and  one  to  break,  to  overcome  this 
problem.  A  bias  (no  relation)  sup- 
ply is  needed  for  one  of  those 
windings. 

RAM:  The  read-write  memory 
populating  home  computers  is 
commonly  referred  to  as  Random 
Access  Memory,  even  though 
most  memory  boards,  whether 


read-write  or  read-only,  are 

random  access. 

Reperforator:  A  tape  punch 
which  decodes  incoming  signals 
and  punches  them  into  tape  is  a 
reperforator.  Some  versions  type 
on  the  tape  at  the  same  lime,  and 
are  called  Typing  Reperfs,  of 
course,  and  are  chadless. 

RTTY:  The  ham*s  abbrevia- 
tion for  radioieletype. 

RY;  These  two  letters  contain 
al!  the  bits  in  the  commonly  used 
five-bit  Baudot  code.  Therefore, 
repeating  the  letters,  as  RYRYRY, 
miJces  a  good  test  signed. 

SPACE:  See  also  MARE. 
This  is  the  state  without  loop  cur- 
rent. Machines  in  such  a  s^ate  just 
shuttle  back  and  forth  making 
noise,  called  running  open.  This 
is  the  logical  state  "0," 

Strip  Printer:  No,  not  what 
you* re  thinking;  this  is  a  printer 
which,  unlike  the  page  printer, 
prints  its  data  on  a  narrow  strip 
of  paper,  like  a  slock  ticker. 

Synch  Motor;  Since  the  mo- 
tor for  a  teleprinter  has  to  be  a 
precise  speed,  it  is  nice  to  syn- 
chronize it  to  the  60  Hz  line  fre- 
quency. It  lakes  the  place  of  a 
governor  motor. 

TD:  Stands  for  Transmitting 
Distributor,  which  is  quite  a 
mouthful,  making  the  abbrevia- 
tion convenient.  This  is  a  tape 
reader — so  why  couldn't  they  just 
say  that? 

TNC;  Terminal  Node  Control- 
ler— the  interface  box  used  be- 
tween the  radio  and  terminal  for 
packet  mode  communication. 

TT^  TTY:  More  abbreviations 
for  Teletype* 


Teletype:  The  whole  ball  of 
wax  we  are  talking  about  This  is 
a  trademark,  however^  of  the 
Teletype  Corporation,  and  should 
always  be  capitalized. 

TU:  Stands  for  Terminal  Unit, 
and  is  the  same  thing  as  a 
Demodulator. 

Once  again,  1  welcome  input  to 
this  list,  both  additions  and  cor- 
rections to  my  dcfinitjons.  Send 
them  to  me  via  any  of  the  means 
al  the  end  of  the  column,  and 
watch  for  updates  on  the  RTTY 
Loop  Home  Page,  at  http:// 
www2.ari.nel/ajr/rlty.  Also  up 
there  is  the  latest  version  of  the 
R1TY  Loop  Software  Collection, 
featuring  over  a  dozen  disks  of 
data,  along  with  old  columns  and 
links. 

Several  of  you  have  been  look- 
ing for  the  latest  addition  to  Gary 
Johnson's  XCOM  software; 
check  out  the  XCOM  page  at 
htlp://www;indirect.com/user/ 
gjohnson  for  the  latest  and 
greatest,  direct  from  the  author. 

As  for  mc,  reach  me  on  the 
page,  through  die  E-mail  link,  or 
at  ajr@an.net,  or  on  America 
Online  as  Marc  WAS  AJR,  or  on 
CompuServe  as  75036,2501.  Or* 
if  you  have  no  other  way,  ai  the 
post  office  box  above.  Use  thai 
address,  as  well,  for  materials  for 
the  Software  Collection. 

I  plan  to  continue  the  begin- 
ners' inlroduciion  next  month, 
with  a  look  aljust  why,  and  how, 
the  alphabet  can  be  encoded  over 
a  single  wire  circuit.  Please  feel 
free  to  send  along  comments, 
questions,  or  suggestions.  1  look 
forward  to  them! 
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Chassis  Kits  Rack  Shelves 

Cabii^t  KHs  RacK  Equipment 

AssembJed  CabJnets  Antenna  GfOufwJing  Kits 

Slope  Box  Kfts  Tower  Wounted  Box  Kits 

UHF  &  VHF  Antenna  Dipole  Hangers 

Power  Divider  Kits  Other  Enclosures 

Small  sheets  Aluminum  and  Brass 
UHF  /  VHF  Antenna  Parts 

Charles  Byers  K3IWK 
5120  Haimony  Grove  Road  •  Dover,  PA  17315 

Phone  717 -292-4901 

Between  6PM  ar>d  9:30PM  EST.  Eves. 


YOUSSBttBCi 
FOB 


MriNiC 


BA  TTERIESl 


'  AMA  TEUR  RADIO  BA  TTERY  PA  CKS 

•  REPLACEMENT  RECHARGEABLE  iNSERTS 

•  LAP  TOP  COMPUTER  BA  TTERftS 
'CAMCORDER  BATTERY  PACKS 

•  CELLULAR  PHONE  BATTERY  PACKS 
'  SEALED  L£A£hAClD  BATTERfES 

•  OMJyt.  A  CUSTOM  ASSEMBLY  PACKS 
^AUTHORfZED  SANYO  NtCd  DiSTRiBUTOR 


Call  or  write  for  our  free  caldTogl 


Ur.HiCd'KK  YostS:  Co. 

1211  D  Paivlew  Hil,  MldtflelQa  Wl  5  5  5  6  2 
Ptione  [8Qfl]  B31-3443  /  Fax  16081  B3t'10S2 

DEALER  iNQUtRJES  INVITED 


Antenna-Stealth  or  Not 


If  you  need  muftht>and  antennas^  hidden  or  not. 
for  fixed,  portabte  or  {nobfie.  This  antenna  and 
feed  line  kit,  with  construction  manuaJ,  shows 
you  how  to  make  antennas  and  feedlines  on  the 
ceiling,  watl,  root,  car,  etc.  Use  high-tech  copper 
foil  tape  to  construct  yagiSt  verticals  dipolas, 
loops,  feedlines.  coils,  traps  and  much  more! 

il'n  paintable! 
Stick  /f  On  And 
Color  it  Gone! 


TapeTenna^"^ 


CIRCLE  222  OK  READER  SERVtCE  CAJID 


CIRCLE  114  ON  READER  SERVtCE  CARD 


1 08'  self  3dhc$ive>  sup«r  conductive  C0|3pef  lape,  65  pag# 

Antenna  consHruction  itidnual  &  CDirnectors.  Hamco.  A3. 3333 

W.  Wagon  Trail  Dr.  Englewootf.  Co.  801  ID-  Info  303-79S-94£6 

Check  or  M.O.  lor  S34  ppd-  T^pe  Fl«iill  Tor  S24  ppd 

Ssve  Money!  Kit  4^  Tape  Refill  Only  $54  pp<i 

CrRCLE  IBS  ON  READER  SERVICE  CARD 
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V^at^ 


ViadV 


Humb&f  84  on  yoisr  Feedimpk  card 


^Communications  Simplified, 

Part? 


AM  sidebands. 


Lets  review  a  tiiiie.  Awhile  back* 
we  learned  that  a  square  wave 
consiists  of  a  liindaineniaJ  fre- 
quency and  some  hannonics.  We  made  a 
rather  sweeping  siatcmcni  thai  an>  repeti- 
tive waveform  can  be  broken  down  into  a 
fundamental  and/or  mmi  harmonics. 

Let's  start  ihis  segment  off  by  putting 
down  a  general  rule,  and  then  we  will 
explain  it:  When  a  carrier  with  fre- 
quency C  is  modidaied  by  an  audio  {or 
Other)  signal  having  frei[iienty  A,  we  get 
iwo  sidebands,  whose  frequencies  are 
C^A  and  C-A.  Moreover  at  100% 
modulation,  the  iwo  sidebands  are  ex- 
actly one-half  the  size  of  the  mrrier 

Let's  consider  an  example.  Suppose 
an  AM  radio  station  at  880  kHz  trans- 
mits a  carrier  whose  ampllLude  is  100 
volts  when  tiicre  is  no  modulation  (that 
is,  when  there  is  no  sound  being  Urans- 
mittcd).  If  you  looked  at  tliis  signal  with 
a  spectrum  analyzer,  you'd  see  just  a 
carrier,  as  shown  in  Fig.  L 

Now  suppose  the  annouoccir'SlqSS  up 
to  the  mike  and  whistles  a  1  kH?  note 
into  it,  loud  enough  to  produce  exactly 
iOO%  modulation.  If  you  looked  ai  the 
transmitter  output  with  an  osciiluscupe, 
you  would  see  a  8Sfl  kHz  carrier,  whose 
envelope  goes  up  and  down  al  a  I  kHz 
rale,  but  if  you  looked  at  thai  same  sig- 
nal with  a  specirum  analyzer,  you'd  see 
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Fig,  L  An  unmodulated  Ciurier  at  880  kH: 
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Fig.  2,  S80  kHz  carrier  mod  it  late  d  100%  by 
I  kHz. 

the  picture  shown  in  Fig<  2.  You  wDuId 
still  see  the  same  100  volt  carrier  at  880 
kHz  (which  never  changed  ampHiude), 
plus  a  50  voU  signal  (called  an  upper 
sideband)  at  881  kHz  (881  is  880  plus  I 
kHz),  and  another  50  voH  signal  (called 
a  lower  sideiiaud)  at  879  kHz. 

So  what's  really  happening  is  thai  the 
radio  station  is  generating  a  KKO  kHz 
carrier,  and  then  AM  modulating  it 
(changing  its  amplitude)  at  a  1  kHz  rale. 
On  the  air,  we  actually  have  an  880  kHz 
carrier  which  has  a  constant  anipliiudc, 
plus  two  extra  signals  called  sidebands. 
These  sidebands  also  have  a  constant 
amplitude,  but  when  we  see  Ihe  com- 
bined signal  on  an  oscilloscope,  all  three 
of  these  interact  together  to  make  it  look 
as  though  the  carrier  is  changing  height. 
Fig.  3  shows  how  this  is  possible.  This 
is  a  computer- generated  graph*  which 
shows  three  sine  waves  at  the  top,  and 
their  sum  on  the  bottom.  The  bottom 
waveform  is  simply  the  point*by>point 
sum  of  the  top  three  w  a\  es,  Al  the  far 
left  and  far  right,  the  three  top  weaves  are 
pretty  much  in  phase,  and  so  ihev  add  up 
to  a  big  result.  In  the  middle,  however, 
the  two  sidebands  arc  out  of  phase  with 
the  unmodulated  carrier,  and  so  ihey 

I  cancel  ii  out  to  produce  a  vei^  small 

I  result. 


Peter  A.  Starts  K20AW 

PO  Box  209 

Mt.Kisco  NY  10549 


DETOUR 


Here's  Uie  BASIC  program  which 
draws  ihe  same  waveforms  as  in  Fig.  3; 

10  'Generate  AM  from  sidebands 

20  SCREEN  2 

30  FOR  X=0  TO  639 

40  CARRIER=SINtX/10.!85616#) 

50  UPPER=5  *SINfX/l  0. 1 856 1 6#*  1 . 1 ) 

60  LO  WER=.5  '"SINi  X/ 1 0. 1 856 1 6#*  .9) 

70  AM=C.\RRIER+UPPER+LO\V'ER 

80  PSETtX,20-20*CARRIERj 

90  PSET(X,60-20*UPPER) 

100  PSET(X,90-20=^LOWER) 

1 1 0  PSET{X.  150-20*AM) 

1 20  NEXT  X 

1 30  IF  1NKEY$=""  THEN  1 30 

140  SCREEN  0 


END  OF  DETOUR 


Look  at  Fig.  3  some  more.  Suppose 
this  graph  covers  exactly  one  second  of 
time.  Since  the  unmodulated  carrier  on 
lop  has  exactly  10  cycles,  its  frequency 
is  exactly  10  cycles  per  second,  or  10 
Hz.  Il*s  a  little  harder  to  count  the  cycles 
of  the  AM  signal  on  the  bottom,  but  it 
too  has  exactly  10  cycl^,  and  therefore 
is  also  exactly  10  Hz.  Now  look  at  the 
envelope  of  the  AM  signal;  draw  it  in.  if 
that  will  help.  The  envelope  starts  big, 
goes  to  small  in  the  middle,  and  then  be- 
comes big  again,  so  it  has  exactly  one 
cycle  during  thai  second,  and  is  ihere- 
fore  at  1  Hz.  So  we  have  a  10  Hz  carrier, 
modulated  by  1  Hz.  (These  frequencies 
are  not  exactly  practical  for  real  radio^ 
hut  ihey  are  nice  simple  numbers,  and 
easy   to  visualize.)  According  to  our 


previous  discussion,  the  two  sidebands 
should  therefore  have  frequencies  of  11 
and  9  Hz  (which  is  10+ 1  and  10-1). 

Sure  enough,  if  you  count  the  cycles 
of  Ihe  I  wo  sidebands,  you  can  see  that 
the  upper  sideband  has  1 1  cycles,  while 
the  tower  sideband  has  only  nine  cycles. 
Their  frequencies  are  therefore  11  Hz 
and  9  Hz.  respectively. 

Note  also  that  the  AM  ^glM  is  modu- 
lated to  100%! — you  can  see  that  its  am- 
pHlude  goes  all  the  way  lo  zero.  You  can 
al??o  see  that  the  two  sidebands  are  each 
exactly  one  half  the  size  of  the 
unmodulated  carrier. 

Let's  21)  back  to  the  880  kHz  iransmil- 
ter  example  (refer  to  Part  6,  in  the  June 
1996  issue  of  73,  if  necessary).  The  car- 
rier vohage  V^  is  100  volts.  When  the 
two  50  volt  sidebands  are  in  phase  with 
the  carrier,  all  the  voltages  will  add  up  to 
a  V  of  100  +  50  +  5iX  or  200  volts.  On 
Ihe  other  hand,  when  the  two  sidebands 
are  out  of  phase  with  the  carrier  iltjok  at 
the  center  portion  of  Fig.  3  to  see  how 
this  happens).  Uiey  al!  subtract  to  give  us 
a  V  .  of  100  -  50  -  50,  or  0  volts. 

mm 

So  we  now  have  two  ways  of  deter- 
mining the  percentage  of  modulation  of 
an  AM  station:  Look  at  it  on  the  oscillo- 
scope, or  look  at  it  on  the  spectrum  ana- 
lyzer  For  example,  what  is  the 
modulation  percentage  for  the  signal  in 
Fig.  4? 

Let's  see,  the  carrier  has  a  height  of 
about  6.4  divisions.  Since  we  can't  see 
the  Imobs  on  the  analyzer,  we  don't 
know  how  many  vohs  that  is,  but  that 
doesn*i  malter,  6.4  divisions  is  good 
enough  for  us.  If  that  signal  were  I  ( M)% 
Unodulated.  ihen  the  sidebands  should  be 
half  of  6.4,  or  3.2  divisions,  but  they  are 
only  about  L7  divisions  high.  So  the 
modulation  is  only  I  J/3,2  of  its  maxi- 
mum That  works  out  to: 


1^x100%=.  53% 


So  far,  so  good.  Now  that  we've  got- 
ten so  good  at  this,  let's  look  at  a  real 
AM  broadcast  station  on  the  analyzer 
and  try  to  figure  out  what  their  percent- 
age of  mcxlulaiion  is.  It's  actually  quite 
easy;  we  just  have  to  Ihrow  some  wire 
out  the  window  and  connect  it  lo  the 
analyzer's  input,  and  we  gci  Fig*  5.  We 
still  see  a  nice  carrier,  but  on  each  side 
we  now  see  just  plain  imz,  rather  than  a 
neat  sideband.  What's  going  on? 


The  difference  is  that  the  real  station 
isn*l  broadcasting  Just  plain  tones — 
their    audio    consists    of   music    and 

speech.  This  includes  many  different 
frequencies,  all  at  different  amplitudes 
but  at  the  same  time.  Every  single  fre- 
quency in  the  audio  generates  its  own 
pair  of  sidebands.  So  we  have  many 
sidebands,  alt  occurring  at  the  same 
linae,  and  all  constantly  changing  as 
the  music  or  voice  changes.  The  re- 
sufl?  A  fuzz,  thai  actually  extends  past 
the  edges  of  the  analyzer  picture. 

To  avoid  confusion,  some  people  use 
the  term  side  frequency  when  they  de- 
scribe the  sideband  from  a  single  tone, 
as  in  Fig*  4.  They  would  then  say  that  all 
of  ihese  different  side  frequencies  com- 
bine to  make  ihe  two  sidebands  in  Fig. 
5,  a  lower  sideband  to  the  left  of  the 
carrier,  and  an  upper  sideband  lo  the 
right. 

Bandwidth 

Our  simple  example  with  the  an- 
nouncer whistling  at  LDOO  Hz  showed 
that  the  radio  signal  would  consist  not 
just  of  the  carrier  at  880  kHz,  but  also  of 
sidebands  (side  frequencies)  at  879  and 
881  kHz,  1  kHz  away  from  ihe  carrier  on 
each  side.  AM  broadcast  stations  nor- 
mally transmit  voice  or  speech  with  a 
frequency  range  of  about  50  to  about 
lO.CXK}  Hz— not  quite  hi-fi,  but  still 
higher  than  just  I  kHz,  ajid  since  the  side 
frequencies  lie  at  the  carrier  frequency 
plus  Lind  minus  the  audio  frequency,  we 
will  now  have  side  freqtiencies  that  lie 
anywhere  from  50  Hz  to  10.000  Hz 
away  from  the  880  kHz  carrier,  in  other 
words,  the  sidebands  will  extend  UJ  kHz 
out  from  the  carrier  in  both  directions, 
down  to  870  kHz  on  the  left,  and  up  to 
890  kHz  on  the  risht. 


The  comple(e  radio  Signal  will,  there- 
fore, lake  up  20  kHz  of  space  on  the 
band  (from  870  to  890  kHz),  and  so  we 
say  that  the  bandwidth  of  the  AM  signal 
is  20  kHz.  We  can  surnmaiize  it  this 
way:  The  bandwidth  of  an  AM  signal  is 
nvice  the  highest  andio  frequency  being 
transmitted. 

TTie  bandwidth  is  related  to  how^  close 
stations  can  be  placed  to  each  other  on 
the  dial;  the  wider  the  bandwidth,  the 
farlher  apart  they  have  lo  be.  To  Umit  Uie 
bandwidth  of  commercial  broadcast  sta- 
tions, the  FCC  limits  their  audio  fre- 
quency range  to  a  maximum  of  10  kHz, 
which  sets  the  maxia^uni  bandwidth  at 
20  kHz.  Actually,  though.  AM  broadcast 
stations  are  placed  farther  apart  than 
their  bandwidth  would  indicate,  because 
tlie  tuned  circuits  in  most  radios  are  not 
good  enough  to  separate  stations  that  are 
loo  close  together.  For  example,  in  the 
New  York  City  metropolitan  area,  sta- 
tions arc  typically  50  or  60  kHz  apart. 

Sideband  power 

When  a  transmitter  sends  out  side- 
hands,  it  needs  power  to  do  that. 
Let's  consider  a  commercial  AM 
broadcast  station  which  sends  out  a 
5  kW  carrier  If  the  cable  leading 
from  the  transmitter  to  the  antenna 
has  an  impedance  of  50  ohms,  then 
we  can  find  the  output  voltage  by 
solving  the  power  equation  P  =  V^/R 
backward  for  the  voltage: 

V=  vtxR  =  \5000watisx  50  ohms =500  vohs 

When  the  station  modulates  that  car- 
rier at  100%,  it  still  sends  out  a  5  kW 
(500  volt)  carrier,  hut  now  it  also 
sends  out   two  250   volt   sidebands. 


Unmodiilated 
caiTier 

Upper 
sideband 

Lower 
sideband 

Resulting 
AM  signal 


^^^^v^v^  ,/^<y^v^v^v^v 


^^^~\ 


I    Fig.  3.  The  carrier  and  its  sidebands. 
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Each  of  ihose  also  goes  into  the  50 
ohm  cable,  so  ihe  power  in  each  side- 
band is 

V2     2502 
P=^  =  -gQ    =1,250  watts 

The  transmitter  is  now  puiting  oul 
5,000  walls  into  the  carrier,  plus  another 
2,500  watts  into  the  two  sidebands,  for  a 
tolal  of  7.500  watts. 

EfRciency 

The  amouni  of  siieband  power  de- 
pends, of  course,  on  the  modulation  per- 
ceniage.  From  the  P  -  V^/R  equation,  we 
see  that  the  power  is  proportional  to  the 
square  of  the  voltage.  Thus,  cutting  the 
modulation  down  lo  50%,  for  example, 
drops  the  sideband  voltage  to  1/2  of  the 
100%  value,  and  so  drops  the  sideband 
power  to  1/4.  Culling  the  modulation 
percentage  to  10%  would  drop  the  side- 
band voltage  to  I/IO.  and  the  sidehand 
power  to  1/100.  So  in  normal  speech  or 
classical  music,  where  ihe  volume  is  sel- 
dom at  its  maximum,  the  modulation 
percentage  and  sideband  ptjwcr  tend  to 
be  much  smaller  than  the  carrier  power. 
On  the  other  hand,  in  modem  popular 
music,  where  it  seems  like  everjbody  is 
constantly  yelling  and  screaming  (to  my 
jaded  ears,  anyway),  the  average  modu- 
lation percentage  would  be  higher,  and 
the  sideband  power  also. 

In  any  case,  we  now  know  that  the  car- 
rier in  an  AM  signal  never  changes;  only 
the  sidebands  change,  depending  on  the 
signal  being  sent.  We  also  know  that  the 
carrier  contains  mosi  of  the  power  of  the 
AM  signal  But  is  it  really  needed? 

If  the  carrier  never  changes,  then  it 
doesn't  carry  any  information  to  the  re- 
ceivcr.  By  the  lime  it  gets  to  the  receiver, 
it  is  just  a  weak  sine  wave.  In  fact,  if  the 
transmitter  somehow  turned  the  carrier 
off  (sending  only  the  ,sidebands),  and  the 
receiver  had  a  circuit  which  i^cnerated  a 
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substitute  sine  waive  of  the  right  fre-  I 
quency,  amplitude,  and  phase*  il  would 
never  know  the  difference.  But  generat- 
ing a  weak  sine  wave  at  the  receiver  is  a 
lot  cheaper  than  generating  a  high  power 
carrier  at  the  transmitien 

This  is  the  basic  idea  behind  several 
variations  on  AM;  changes  which  make 
botJi  the  (ransmitler  and  receiver  some- 
what  more  complex,  but  which  greatly 
increase  the  efficiency  of  the  system  by 
reducing  the  transmitter  power.  These 
two  major  methods  are  called  double 
sideband  (DSB)  and  single  sideband 
(SSB). 

Double  sideband 


DSB  is  also  sometimes  called  DSSC, 
which  stands  for  double  sideband  sup- 
pressed carrier,  a  name  that  describes  it 
welL  In  DSB,  the  transmitter  sends  out 
only  the  two  sidebands  and  eliminates 
the  carrier,  which  is  then  reinserted  by 
the  receiver 

Although  Ihe  transmitter  could  pro- 
duce regular  AM  and  then  filler  out  the 
carrier,  this  approach  would  waste 
power.  A  better  approach  is  to  use  a  bal- 
anced mixer  to  produce  the  DSB  di- 
rectly. In  the  balanced  mixen  two  AM 
signals  are  produced  at  low  piiwer,  and 
then  combined  in  such  a  way  that  the 
carrier  gets  canceled  oul. 

The  major  advantage  of  DSB  is  effi- 
ciencv^  Consider*  for  instance,  the  5,000 
watt  AM  transmitter  we  discussed  a  mo- 
ment ago.  At  100%  modulation,  ihe 
iransm liter  would  have  to  add  2,500 
more  watts  for  the  two  sidebands »  for  a 
total  power  output  of  7.500  watts.  On 
the  average,  considering  typical  voice  or 
music.  Ihe  sidebands  might  only  contain 
a  total  of  1 ,000  watts  or  so,  but  die  trans- 
mitier  must  still  output  the  carrier.  So  its 
average  output  power  might  be  closer  to 
6,000  watts.  If  it  could  eliminate  the  car- 
rier, then  it  would  need  tmly  to  output  an 
average  1 ,000  waUs  or  so  for  the  same 
sideband  strength,  and  the  resulting 
signal  would  travel  just  as  fan 

Altemadvely,  if  you  didn*t  mind 
spending  the  money,  you  could  put  all 
6,000  watts  into  die  sidebands,  and  gel 
the  same  punch  as  if  you  had  an  AM 
transmitter  of  perhaps  20,000  watts  or 
more.  There  w{>uld  be  still  another  ad- 
vantage, too;  When  two  signals  are  close 
together  in  frequency,  they  interfere  with 
each  other  and  it  turns  out  that  most  ol 


the  interference  is  between  the  carriers, 
not  between  the  sidebands,  so  eliminat- 
ing the  carriers  would  eliminate  much  of 
the  interference.  In  fact,  during  silent 
passages  there  is  no  interference  at  all 
since  ihc  sidebands  arc  only  there  when 
there  is  something  being  iransmiued. 

By  now  you're  asking,  "If  DSB  is  so 
wonder  1  III,  why  doesn't  everyone  use 
it?"  There  are  two  answers  to  that;  (1)  It 
has  some  disadvantages,  and  (2)  there's 
something  even  better. 

One  disadvantage  is  that  il  makes  the 
receiver  more  complicated.  In  commer- 
cial broadcasting,  the  philusnphy  has  al- 
ways been  to  make  the  receivers  as 
cheap  as  possible  so  e\'eryone  can  afford 
one,  even  if  dial  makes  things  more  ex- 
pensive for  the  broadcasters.  DSB 
doesn't  fit  into  thai  pattern, 

A  second  problem  is  that  inserting  a 
fake  carrier  in  the  receiver  is  not  that  dif- 
ficult, but  making  sure  that  il  is  just  the 
right  Irequency  and  amplitude  is  tricky. 
Putting  il  at  the  wrong  frequency  is  ttie 
same  as  putting  the  sidebands  in  the 
wrong  place:  if  the  frequency  difference 
between  the  carrier  and  the  sidebands  is 
w^rong,  the  tTcquency  of  the  audio  will 
be  wrong  too.  Even  a  slight  difference, 
on  the  order  of  a  small  fraction  of  a  per- 
cent, can  make  voices  sound  funny,  and 
make  music  inaudible. 

So  DSB  would  be  okay  for  voice  com- 
munications, but  not  really  for  music. 
(There  are  some  places  where  it  is  used 
for  music,  as  in  stereo  KM,  but  that's  a 
special  case,  because  some  extra  cir- 
cuitry is  used  there  to  help  the  receiver 
put  the  carrier  in  the  right  place).  For 
strictlv  voice  communications,  there  is 
something  even  better:  SSB, 

Single  sideband 

If  you  look  ai  any  ot  the  spectrum  ana- 
lyzer pictures  of  AM  ^Fig^.  2  or  5),  you 
will    note    that   the   lower   sideband    is 
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Fig.  5,  An  actual  broiukast  siation. 


always  the  mMbr  image  of  the  upper 
sideband.  For  every  side  frequency  com- 
ponent in  the  lower  sideband,  there  is  also 
a  tiiaiching  side  frequency  component  in 
the  upper  sideband.  So  why  does  ihe 
receiver  need  both  sidebands?  It  doesn't. 

As  long  as  the  receiver  gels  one  side- 
band, ii  gels  ail  the  information  there  is. 
It  s  son  of  like  you  mailing  a  letter  to  a 
friend,  but  putting  a  second  copy  of  the 
letter  into  the  same  envelope  jusi  in  case. 
That  second  copy  doesn'i  really  tell  your 
friend  anything  new.  Unless  the  first 
copy  gets  damaged,  of  course,  bm  in  thai 
case  the  second  copy  probably  will  too. 

That  is  the  idea  behind  SSB.  With  ii, 
the  transmitter  sends  only  one  side- 
band— no  carrier,  no  second  sideband. 
There  are  two  ways  lu  do  that.  One  wav 
is  to  generate  a  DSB  signal,  but  then  fil- 
ler out  one  of  the  sidebands;  the  other  is 
to  generate  two  DSB  signals  in  such  a 
way  that  adding  them  cancels  out  one  of 
the  sidebands  because  it  is  out  of  phase 
in  the  two  signals. 

Let's  look  ai  the  advantages  of  SSB: 

1.  It's  much  mtae  efllcient  than  plain  AM. 
and  even  twic^  as  efficient  as  DSB,  No  output 
power  at  all  when  iJicre  is  no  audio, 

2.  It  causes  even  less  interference  to 
other  stations  than  DSIJ,  which  also  has 
no  cairier* 

3.  It's  half  the  baifiliwidlh  of  AM  or 
DSB.  Remember  thai  the  bandwidth  of 
an  AM  signal  is  twice  the  highest  Ire- 
quency  being  sent.  For  example,  a  tele- 
phone-quality signal  with  audio  iVoni 
300  to  3,000  Hz  would  have  an  AM  or 
DSB  bandwidth  ol'6.()0()  ft/.  With  SSB, 
on  the  other  hand,  the  bandwidth  is  only 
2  JOO  Hz  (since  that  is  the  frequency  dif- 
ference between  the  side  frecjuency 
caused  by  a  300  Hz  signal  and  the  side 
frequency  caused  by  a  3,000  Hz  signal). 

The  bandwidth  is  important  for  sev- 
eral reasons.  First,  it  means  that  twice  as 
many  stations  can  be  cramtned  into  the 
same  band  as  AM  or  DSB  (actually, 
more  than  twice,  because  there  is  so 
much  less  interference  between  them). 
Equal  1)  impt^rtant  is  the  fact  thai  the  re- 
ceiver can  noiv  have  tighter  filters, 
which  can  do  a  better  job  rejecting  other 
noise.  The  noise  power  picked  up  by  a 
receiver  is  proportional  to  the  band- 
width; cuuing  the  bandwidth  in  half  cuts 
the  noise  power  in  half  too. 

What  about  the  disadvantages?  The 
major  one  is  that  it  is  even  more  difficult 
for  the  receiver  lo  decide  where  to  put  its 
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fake  carrier.  Widi  DSB,  ui  ffeftst  the  re- 
ceiver can  simply  put  the  carrier  exactly 
midway  between  the  sidebands.  With 
SSB,  there  is  no  midpoint.  In  fact,  unless 
the  user  ktiows  whether  the  transmitter 
is  sending  the  upper  sideband  or  the 
lower  sideband,  the  receiver  may  not 
even  know  w  hich  side  of  the  sideband  to 
put  the  carrier  on. 

Tuning  tn  an  SSB  signal  is  diflicult. 
Even  very  expensive  receivers  require 
the  user  to  adjust  the  tuning  until  *1i 
sounds  right/'  That  may  be  close  enough 
for  voice,  bur  useless  for  music.  Hence, 
SSB  is  used  only  for  radio  voice  com- 
munications, never  for  music  (although 
SSB  is  used  for  certain  wire-line  com- 
munications with  better  results,  but  there 
again  there  are  special  tricks  used  to 
give  the  receiver  additional  information 
to  help  it  generate  the  right  carrier). 


Vestigial  sidebaDd 


As  we  mentioned  in  an  earlier  install- 
ment, the  bandwidth  of  the  composite 
video  signal  in  a  TV  is  approximately  4 
MHz.  Since  AM  is  ii^cd  for  transmittinc 
the  picture  in  connnercial  TV,  modulat- 
ing this  composite  video  signal  onto  a 
carrier  would  ntjmially  result  in  an  8  MM/ 
bandwidth  (twice  Hie  highest  fret|uency  in  the 
picture),  but  TV  stations  are  only  allowed  6 
MHz  bandwidtli  (and  some  of  tJutt  has  Ui  Ix; 
used  for  the  sound  can'ier). 

The  solution  used  for  TV  is  vestigial 
sideband.  The  word  vestige  means  left- 
over or  remaifider  TV  transiniltcrs  trans- 
mit the  entire  upper  sideband,  but  only  a 
part  (the  "vestige'')  of  the  lower  sideband* 

For  example,  TV's  channel  2  occupies 
frequencies  from  54  to  60  MHz.  The  pic- 
ture carrier  is  at  55.25  MHz;  the  upper 
sideband  goes  from  55.25  to  59.25  MHz, 
the  full  4  MHz,  while  the  lower  sideband 
goes  from  55.25  MHz  down  to  54  MHz, 
just  1.25  MHz,  Even  though  most  of  the 
lower  sideband  is  missing,  the  upper 
sideband  contains  all  the  information 


that  the  TV  needs  to  properly  receive  the 
picture.  We  should  mention  that  the  top 
part  of  the  6  MHz  channel  is  used  for  the 
sound  signal,  which  has  a  carrier  at 
59,75  MHz,  but  this  part  is  sent  as  FM 
(or  frequency  modulation),  so  we  will 
leave  that  discussion  for  later  For  now, 


DETOUR 


Here's  an  interesiine  calculation  vou 
can  do  yourself. 

We've  already  said  that,  when  an  AM 
carrier  is  modulated  UX)%,  each  side- 
band is  1/4  the  power  of  the  carrier  With 
two  sidebands,  that  increases  the  power 
by  1/2.  Here  is  how  to  check  that. 

Fig-  6  shows  10  cycles  (20  half- 
cycles)  of  a  1  volt  unmodulated  carrier 
on  the  left,  followed  by  i  0  cycles  (20 
hall-cycles)  of  a  carrier  modulated 
l(X)%  on  the  right.  Since  the  formula  for 
power  is  P  ^  1/7/?,  the  power  is  propor- 
tional to  the  square  of  the  voltage.  So  let's 
square  the  voltage  of  each  half-cycle  of  the 
uniuodulated  carrier  on  the  left,  and  add  up 
all  the  squares  to  gel  some  idea  of  the  relar 
live  power  (ignore  tiie  units).  Each  half- 
cycle  is  I  volt,  whose  square  is  also  1 .  For 
20  identical  half-cycles,  the  sum  is  20. 

Now  repeal  the  same  for  each  half- 
cycle  of  the  modulated  canier.  For  ex- 
ample, the  shaded  half-cycle  has  a  height 
of  alx)ut  1 2  volts,  so  its  square  is  abotit 
K44.  Repeat  that  calculation  for  each  of 
the  20  half-cycles  (some  arc  so  tiny  they 
iire  haid  to  sec)  and  add  itp.  You  should  get  a 
sum  of  about  30,  which  is  1/2  more  than  20. 

This  calculation  shows  that  the  total 
power  of  an  AM  signal  increases  by  50% 
when  it  is  fully  modo kited.  As  we  ex- 
plained before,  this  extra  power  all  goes 
into  the  two  sidebands. 


END  OF  DETOUR 


Unmodulatc:^  earner 


Modulated  100% 


Fig,  6,  Calcidafmg  the  power  of  a  100%  modtdmed  canien 
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it'sjusiimportaiitlo  mention  ihmtfK?  TV  pic-  ' 

turc  and  sound  carriers  arc  puiposcly  dUlcrcnl 
so  iJiai  they  cause  as  liale  inlerfercncc 
with  each  other  as  possible. 

ConcliLSHni 

Amplittide  m<.x]Lilalion  is  used  in  a  number 


of  important  places.  Commercial 
AM  broadcasting  uses  it,  of  course, 
but  so  does  TV  (although  with  a  ves- 
tigial sideband).  lt*s  also  used  in  ihe 
aircraft  band,  and  by  iniernalional 
broadcasters  on  the  shortwave 
bands. 


Bi  amateur  radio  and  other  point-to-point 

communications,  however,  AM  has  been 
replaced  by  olher  modulation  methodfi. 
SSB  is  important,  bul  so  is  FM  and  vari- 
ous digital  pulse  methods  (both  will  be 
discussed  in  future  insiallmenl.s  of  this 
series). 


Neueh  shv  die 

ConUnuedJvom  page  39 

Imagine,  convincing  peopk  lo  sfcll  [he 
words  the  way  they  sound!  [mpossiblc.  of 
course.  Yet,  anyone  who's  done  much  CW 
work  is  used  lo  iibbrevinicd  spelling,  so  this 
just  niighi  present  some  fertile  ground  to 
Stan  the  change.  Fb  om  es  cuU  right? 

The  btioklei  is  available  fami  Radio 
Bookshop  for  $5  pest  paid  in  the  VS  and 
Canada,  For  foreign  mailing  please  add  SL 

If  you  know  people  who  teach  school 
you  might  gel  them  to  try  Ray's  ideas  out 
on  (heir  kids  and  sec  what  ihey  think. 
LemcnOp 

Math  Problem 

A  fax  arrived  from  Trwin  Math  WA2NDM, 
whn  writes  a  column  for  CQ.  He  was  wor- 
ried that  some  careless  souls  might  hop  into 
the  Happy  Hunting  Gmund  via  ihe 
Bioclecirifier  described  in  the  May  73  via 
passing  the  current  through  their  hearts.  In 
my  AIDS  booklet  I  do  stress  the  importance 
of  }jot  passing  the  50  nA  iToni  arm  to  arm. 
Yes,  1  know,  a  lot  o!^  experimenters  have 
done  it  and  none  have,  as  far  as  1  know,  done 
themselves  in.  But  why  lake  chances? 

The  article  says  lo  pass  the  current  from 
one  mUc  anery  lo  ihe  other  Bob  Beck 
called  to  say  nor  to  use  any  metal  around  iJic 
ankles,  as  the  author  did.  That  can  give 
bums.  He  says  lo  use  an  inch  or  so  of  solid 
bare  wire  wrapped  in  flannel  and  lied  in 
place  with  a  silk  thread.  Then  soak  it  in  a 
saltwater  solution. 

On  the  other  hand,  since  any  experiment- 
ing on  live  people  must  lie  done  by  a  doctor, 
presumably  the  doctor  will  know  better  than 
to  zap  the  heart.  Bui  ihen  they  have  a  license 
to  kilk  so  one  never  knows. 

I  wanted  to  reassure  Math  that  the  base 
was  covered,  but  he  forgot  to  put  an  address, 
or  fax  number  on  his  fax,  so  I  looked  into 
CQ  for  his  address.  None  given  there  either, 
Bul  while  I  was  looking  for  his  column, 
which  wa^  indexed  lo  be  on  page  86  (I  fi- 
nally found  ii  on  page  40),  I  couldn't  help 
bul  notice  that  mosi  of  ihe  magnj^ine  was  de- 
voted to  columns,  i  counted  9-2/3  pages  of 
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feature  articles  and  reviews,  and  the  rest  of 
the  134-page  magazine  was  devoted  lo  col- 
umns and  ads.  From  page  34  onward  it  w^as 
all  columns!  Only  one  of  the  ariicles  was 
construction  oriented — a  simple  antenna 
switch.  Say,  1  wonder  when  editor  K2EEK  is 
going  to  get  his  General  ticket  and  join  us  on 
the  low  bands? 

One  of  the  reascsiis  I  got  fired  as  the  editor 
of  CQ  after  five  years  at  the  helm  was  my  in- 
sistence  on  publishing  constniciion  projects. 
Speaking  of  which »  I  counted  26  pages  of 
feature  articles  and  revicw^s  in  our  May 
issue. 

Getting  back  to  the  Bioelectrifier*  getting 
viruses  and  other  cnjd  out  of  the  blood  is 
beneficiaK  but  with  HIV  you  also  have  to 
chase  it  out  of  the  lymph  glands,  where  it  can 
hide  for  years.  Beck  has  a  simple  system  for 
doing  this.  He  w^ound  a  small  coil,  about  1 50 
turns  on  an  old  VCR  spool,  and  put  it  in  se- 
ries with  a  flash-gun  bulb.  This  provides  a 
'  short  blast  of  about  20,000  gauss,  which 
Beck  says  knocks  the  virus  out  of  the  lymph 
gland  and  into  the  hlood  stream,  where  a 
Biuelecirificr  can  keep  it  from  attachitig  to 
the  white  cells. 

At  the  Tampa  Global  Sciences  Congress, 
Beck  also  reported  thai  he'd  been  using  the 
coiU flash  unit  on  his  head  and.  as  a  result, 
was  sporting  a  new  head  of  hair  Beck,  by  the 
way,  has  the  original  patents  on  Hash  guns. 
Let's  see,  1  wonder  how  much  an  old  Hash 
gun  is  going  for  al  flea  markets  now? 

If  that  also  counts  as  a  medical  procedure, 
then  it  should  be  done  under  a  doctor's  care. 
I  dLinno,  Tm  just  reporting  what  I've  seen 
and  heard.  But  if  you  have  a  heart  pacer,  I 
hope  you  won*t  be  dumb  enough  to  jump- 
stop  it  w^ilh  the  coiL 

is  you'd  like  lo  hear  Beck's  fascinaiiug 
one-hour  talk  for  yourself*  it*s  available  for 
$10  from  Radio  Bookshop  as  iiem  BB-L 

The  Numbers 

Tile  latest  FCC  count  from  Gettysburg 
tells  the  story,  Lei*s  compare  the  number  of 
General,  Advanced,  and  Extra  Class  licens- 
ees between  1982  and  1996;  14  years. 
320,249  -*  242,583  =  77,666  gain.  That^s  a 
2,3*?^  gain  per  year  in  14  years.  Less  than  a 
three  percent  growth  for  14  years  I  Heck, 
we're  probably  dying  faster  than  thaif  Those 
figures  count  nine  years  of  dead  hams,  plus 
nine  years  of  who  knows  how  many  drop* 
outs  who  won't  bother  to  renew. 

Yes,  the  Novice  and  Techs  have  grown 
from  1 64,H66  to  393,332  in  die  last  1 0  years. 
for  an  average  growth  of  13.9%  per  year! 
And  almost  all  of  *em  arc  still  up  there  ofi 
I  2m.  Ma)'be  you  can  figure  some  way  lo  get 


'em  Generalized  and  down  on  our  HF  bands. 
I  tried  hard  with  Radio  fun  and  1  failed  to 
make  u  dent.  Since  the  w  ritten  exams  are  so 
easy  it>  memori/,e,  it  has  lo  be  the  dreaded 
code  that's  gradually  killing  our  hobby. 

Arc  the  Techs  coining  to  your  club 
meetings?  If  not,  why  not? 

YnuVe  probably  right.  I  should  shut  up 
about  this  and  let  what's  going  to  happen. 
happen»  Heck.  I  don't  even  know  how  to 
motivate  people  lo  stop  killing  themselves 
and  their  families  wiih  poisons  and  poor 
nutrition. 

HAARP  News 

Unless  you've  been  living  in  a  cave  some- 
where, you're  at  least  somewhat  aware  of  all 
the  fuss  over  the  govern ment^y  niulti-mcgu- 
wali  plans  to  blow  holes  in  the  ionosphere 
with  an  Alaskan  research  project  called 
HAARP.  Nick  Begich,  whom  I  met  at  the 
Tampa  Global  Sciences  conference  in  Janu- 
ary, is  the  author  of  Artgels  Don  V  Pfay  This 
HAARF:  Advances  in  Texia  Teclmologw 

A  letter  from  author  Fred  Jueneman  (I  re- 
viewed his  Rapiures  of  the  Deep  for  you)  had 
ao  interesting  comment  on  the  project.  *Tf 
HAARE  in  its  wildest  dreams,  docs  succeed 
in  shon -circuiting  the  ionosphere  to  ihe  sur- 
face of  the  Earth,  or  by  5iome  extension  of 
the  same  principle,  short-circuit  the  Van 
Allen  Belt  with  its  four  million  ampere  cur- 
rent, this  might  momentarily  negate  the 
Earth*s  magnetic  field,  resulting  in  an  effect 
known  as  tlie  Giauque-Debye  adiabatic  de- 
magnetization— a  technical  mouthful  mean- 
ing that  with  thu  precipitous  loss  of  a  mag- 
netic field  an  extreme  cooling  results.  If 
HAARP  somehow  manages  to  short-circuit 
the  Vim  Allen  Belt,  this  effect  is  what  I  an- 
ticipate would  occur.  The  results  are  so  much 
more  devastating  in  magnitude  that  they 
would  make  any  thoughts  of  the  destruction 
of  the  o/.une  layer  pale  in  comparison, 

"Fd  expect  that  such  a  m^issive  electri- 
cal discharge  would  make  the  ionosphere 
flare  up  like  a  multi-colored  fluorescent 
display,  sending  spectacular  streamers 
throughout  the  upper  atmosphere.  What 
could  happen  next  with  the  almost  instan- 
taneous cooling  of  the  polar  air  is  the  pre- 
cipitation of  the  atmosphere  itself  like 
snow  Hakes  in  a  blizzard  over  a  rather  siz- 
able area.  This  adiabatic  effect  could  cre- 
ate an  equally  sizable  vacuum  that  would 
be  filled  by  onrushing  atmospheric  air 
from  the  move  temperate  regions  of  the 
Earth's  surface,  generating  winds  of  tor- 
nadic  force  which  would  level  everything 
in  their  paths. 

Continued  on  page  77 
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The  wideband  FM  Gunn 
transceiver 


Gunn  oscillators  and  wideband 
FM  for  communications  were 
covered  in  detail  in  the  April 
1 990  issue  of  this  column  in  7S. 
]  have  received  many  requests 
for  information  on  how  to  set  up 
a  simple  Gunn  sysietn,  so  I  will 
cover  part  of  ihai  information 
again. 

Why  use  a  simple  Gunn  di* 
ode  oscillator  for  iiULTowave 
communications?  Well,  what 
the  Gunn  diode  oscillator  sys- 
tem has  going  for  it  is  that  it's 
a  low  cost  method  of  gelling 
into  microwave  operations. 
I'm  happy  to  comply  with 
readers*  requests — for  those 
interested  in  microwave  op- 
eration, 10  GH/  FM  provides 
Ihe  easiest  minimal  cost  sys- 
tem to  put  together.  The  equip- 
ment  that  will  he  described 
here  luncttons  very  well  and  is 
capable  of  commercial-sound- 
ing lull-duplex  audio.  I  have 
to  apologize  for  skipping  this 
simple  mode  of  operation  as  [ 
have  moved  on  lo  more  costly 
and  complex  SSB  communica- 
tions schemes.  Let's  go  back 
to  my  roots  on  10  GHz. 


VHF  and  Above  Operation 


Scrounge  yourself  a  simple 
transceiver 

In  the  beginning,  all  micro- 
wave components  were  not  cre- 
ated equal,  and  their  prices  were 
high,  keeping  many  amateurs 
from  obtaining  them.  TTiai  pre- 
vented many  amateurs  from  in- 
vestigating operation  on  our 
microwave  bands.  Amateurs  be- 
ing what  ihey  are,  avid  scroungers 
soon  brolce  the  price  barrier  ($10 
10  $  1 5  each ),  noting  that  a  simple 
Gunn  oscillator  from  a  burglar 
alarm  unit  could  function  in  a  10 
GHz  WBFM  communications 
system. 

This  unit  is  a  simple  form  of 
the  very  popular  Gunnplexer^" 
from  Microwave  Associates,  the 
premiere  WBFM  transceiver. 
Most  of  the  component  pans  for 
this  simple  version  can  be 
scrounged,  and  it  can  be  as- 
sembled  at  home.  (Of  course,  if 
you  want  the  best  and  easiest 
WBFM  operation,  purchase  a 
Gunjiplexcr  from  M/A;  these 
units  are  costly,  but  they  function 
perfectly.) 


Bits  and  pieces  can  be  obiained 
through  diligence  and  the  con* 
slant  combing  of  locai  resources. 
(Caveai:  This  information  might 
ni)t  l^e  as  timely  as  it  was  several 
years  ago  when  material  was 
more  plentiful.)  Where  do  you 
find  transceivers?  Look  in  your 


own  back  yard:  in  the  burglar 
alarm,  garage  door  opener,  and 
shopping  center  supermarket  door 
opener  industries.  A  lot  of  these 
devices  are  microwave,  operating 
at  1 0525  MHz  in  the  common  use 
frequency  band.  This  Ircqttency  is 
just  above  our  10  GHz  amateur 
band  and  these  devices  can  be 
adjusted  down  inio  our  band  very 
easily.  Just  increase  (in  most 
cases)  the  penetration  of  the  fre- 
quency tuning  screw  into  the  cav- 
ity to  lower  frequency  to  WBFM 
frequencies  of  approximately 
10250  MHz. 


^  adjust  pot,  it's  ju5l  a  slow  fre- 
quency change  that  might  be  plus 
or  minus  3  to  5  MHz  or  so.  This 
is  the  fine  frequency  control  for 
the  simple  Gunn  oscillator.  The 
M/A  Gunnplcxer  uses  a  varactor 
frequency  controL  m^d^ciog  for  far 
superior  conirol  and  frequency 
adjustment. 

FM  modulation  is  the  very 
rapid  changes  (AC  audio  im- 
pressed on  the  adjust  terminal) 
causing  the  audio  voltage  changes 
to  frequency  modulate  the  volt- 
age regulator  voltage  setting,  and, 
thereby,  the  carrier  frequency.  Tlie 


For  those  interested  in  microwave  operation^ 
10  GHz  provides  the  easiest  minimum-cost 

system  to  put  together.  ^' 


Photo  A.  Caxiiy  wave  meters  (frequency  nirters)  suitable  for 
measuremem  at  IQ  GHz.  The  devices  in  thefmnt  mw  are  slide-scrrw 
tuners,  detector  mounts  and  a  sliding  short  for  waveguide  analysis. 


If  you  go  lo  suppliers  or  atarm 
companies,  tell  them  you  arc 
looking  for  the  metallic  micro- 
wave units  and  are  not  interested 
in  reusing  them  for  alarm  pur- 
poses. If  they  still  have  some  of 
these  units  in  their  junk  rooms, 
this  strategy  will  usually  work.  If 
not,  units  can  still  be  purchased 
from  various  sources  and  swap 
meets  for  a  reasonable  cost  (not 
over  $20  for  a  working  cavity). 
New  cavities  from  alarm  com- 
pany suppliers  might  go  up  to  the 
$35  or  so  price  range. 

Most  of  these  cavities  employ 
a  Gunn  diode  and  a  detector  di- 
ode within  the  same  cavity  ar- 
rangement. Usually  the  Gunn 
diode  is  isolated  in  ihe  rear  and 
the  detector  diode  is  forward- 
mounted  in  the  open  end  of  the 
waveguide.  The  Gunn  diode  is  fed 
from  a  pt>wer  supply  modulator 
ciit^uit  which  reduces  a  1 2-  to  1 4- 
volt  source  to  a  regulated  (vari- 
able) output  voltage  of  7  to  1 0 
volts.  The  **adjusl"  terminal  of  the 
power  supply  regulattir  is  modu- 
lated with  a  small  AC  voltage 
from  an  audio  amplifier  which  i^ 
microphone-driven. 

The  mike  amplifier  is  capad- 
tively  coupled  to  the  adjiisi  termi- 
nal of  the  regulator  (an  LM-317 
variable  voltage  regulatorj.  This 
regulator  is  preset  to  a  voltage 
between  7  and  10  volts  for  proper 
Gunn  operation.  When  you  vary 
the  voltage  regulator's  adjust  pot, 
the  Gunn's  voltage  will  vary  and 
so,  slightly,  will  the  frequency  of 
the  Gunn  oscillator.  With  the 


I 


audio  changes  :irc  transparent  to 
the  adjust  terminals  fine  controL 
It's  like  two  signals  riding  the 
same  controL  one  fast  (modula- 
tion) and  one  slow  (Hne  frequency 
adjust  of  the  DC  voltage  output). 
The  minute  audio  voltage 
chiUiges  control  the  FM  deviation 
of  your  oscillator.  These  nnilli  volt 
changes  (AC)  cause  the  voltage 
regulator's  output  voltage  to  vary 
accordingly,  slightly  up  or  dow  n. 
This  depends  on  the  waveform 
being  positive  or  negative  at  a 
particular  inslani.  Positive  adds 
to,  and  negative  subtracts  from, 
Ihe  overall  output  voltage.  Its  ef- 
fect is  to  reproduce  your  speech 
(voltage  changes)  on  the  Gunn 
diode,  producing  frequency 
modulation.  The  exact  level  of  the 
audio  driving  the  regulator  sets 
the  deviation  and  is  somewhere 
around  50  to  100  kHz  wide  band- 
width, producing  commercial 
sounding  audio.  That's  why  it  is 
called  WBFM.  wideband  FM. 


nolo  B.  The  autnvhi  on  lop  of 
the  rig  is  a  40-element  loop  yagi 
for  10  CHz^  It  measured  15.5  dBt 
at  the  Central  Stales  V7/F  An- 
tenna ComesL  fFhoto  courtesy  of 
Kent  WASVJB.i 
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Not  loo  bad,  considering  ihc 
[tiinimimt  parts  coiml  to  produce 
a  microwave  tmnsmiuer  circuit 
with  voice  modulation.  You  have 
only  used  a  Gimn  diode  in  a  cav- 
ity, an  op  amp  imd  one  voltage 
regLilaton  For  now  it's  ^sLinicicni 
10  say  thai  the  Guiin  diode  is  os- 
cillating on  some  frequency  in  the 
10  GHz  range.  To  set  ihc  trc 
qijcncy^  a  waveguide  frequency 
meter  is  perfectly  suited  a*i  m  ac- 
curacy (plus  or  minus  a  few  MHi) 
ts  sufficient  for  WBFM  operation. 
(Note;  A  vvavcmeler  is  not  suit- 
able for  narrowband  SSB 
or  narrowband  FM  operation. 
Narrowband  FIVl  is  whiil  is 
generated  by  a  VHF  HX) 

A  frequency  counter  is  required 
for  SSE/FM  narrowband  opera- 
tion due  to  the  more  exacting  fre- 
quency requirements  iniposed  on 
narrowband  operation.  In  trying 
to  contrast  these  two  modes  of 
operation^  [  like  to  envision 
WBFM  looking  for  a  detecuible 
signal  in  250  kHz  or  1/4  MHz 
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Fig>  L  Block  diagram  for  a  10  GHz  wideband  FM  Gunn  transceiven 


TlieTDA-7CX)0  chip  IF  ampli- 
fier  thai  I  used  is  capable  of  de- 
tecting a  signal  of  10  microvolts 
and  pniducing  a  full  quieting  au- 
dio output.  Coupling  1 1  with  a 
simple  single-stage  RF  amplifier, 
such  m  a  40673  MOSFfiT  or  a 
U-310  JFET  amplifier,   will 


9 


^^Our  Microwave  Group  in  San  Diego  was 
founded  on  the  use  of  WBFM  and  sifnple 
Gunn  transceivers;  the  cost  was  minimal^  and 
it  got  about  20  to  25  people  on  the  air. 


n 


bites  as  opposed  to  looking  fc^r  a 
siiniliir  myrowhiiuid  FM  or  SSB  sig- 
nal in  2  kHz  bitetS,  which  is  some 
100-200  times  more  critical  in 
terms  of  frequency  bandwidih* 

The  receiver  circuit 

^Ute  receiver  circuit  is  not  quite 
as  simple  as  the  transmitter  de- 
scribed abi>vc*  The  receiver  con- 
sists of  a  detector  diode  in  the 
front  end  of  the  Gunn  diode  cav- 
ity structure,  norma  I  ly  coupled  to 
a  30  MHz  RF  preamplifier  to 
ampliiV  the  small  signal  recov- 
ered from  the  detector  diode 
(mixer)  and  pass  it  on  to  the  main 
IF  amplifier/audio  amplifier  circuit. 
The  IF  anipliller  that  1  used  is  a 
complete  FM  radio  receiver  (IF 
amplitler  in  this  case)  on  a  single 
16-pin  chip  (Signetics  TDA- 
7000).  It  is  capable  of  operation 
up  to  120  MHz.  Wc  have  deter- 
mined that  an  IF  of  30  MH/  is 
quite  satisfactory  and  is  hecom* 
ing  a  standard  for  WBFM 
operation  on  the  microwave 
hands. 


improve  sensitivity  to  a  fat  tenths- 
of-a-microvolt  or  so. 

The  complete  schematic  of  the 
circuit  [Fig*  1)  shows  how  simple 
it  is.  Basically,  the  circuit  is  a  t  ree- 
funning  L/C -controlled  oscillator 
operating  on  a  low  frequency  of 
70  kHz  (internal  lo  the  TDA- 
7(XX)  chip).  The  coil  and  capaci- 
tor that  determine  frequency  are 
set  to  resonate  at  30  MIU,  I  used 
a  1.8-inch  shielded  miniature 
slug- tuned  core  to  wind  12  to  13 
turns  or  #20  gauge  enatneled  wire 
for  the  main  oscillator  coil.  Add 
capacitance  to  tune  to  30  MHz 
with  the  core  adjustment  and  ca- 
pacitor value.  The  exact  capaci- 
tor value  w  ill  vary  due  to  coil  "Q" 
and  exact  size  and  construction 
techniques.  This  is  not  exact,  so  a 
fudge  factor  is  appropriate  here. 

We  use  30  MHz  as  our  TF  Ixe- 
quency,  which  is  produced  by 
mixing  t  wu  different  signals — the 
same  as  in  any  receiver.  However, 
when  you  look  at  Fig.  I,  youH 
notice  thai  there  tsn*l  a  separate 
local  oscillator  to  mix  with  the 


incoming  received  signal,  as  you 
might  expect.  In  this  receiver  the 
local  oscillator  signal  is  actually 
provided  by  the  transmitter  itself. 
As  long  as  the  two  transmitters 
are  offset  by  30  WW/  each  trails* 
mittcr  can  also  act  as  the 
receiver's  local  oscillator,  produc- 
ing a  30  MHz  IF  signal  to  feed  to 
the  TDA'7000, 

Here's  how  it  works.  Unit  #1 
sets  his  transmit  frequency  lo 
10250  MH^,  and  Unit  #2  sets  his 
transmitter  30  MHz  lo  either  side 
of  Unit  #ls— let's  say  10280 
MHz.  Back  at  Unit  #1 ,  the  10280 
MHz  signal  from  Unit  #2  is  be- 
ing received  it)  the  horn  anietma. 
Thi,s  signal  mixes  with  some  of 
the  10250  IS'IHz  being  transmit- 
ted out  of  the  Unit  #1  dish,  and 
produces  a  30  MH?  difference 
fTcquency,  (The  receiver  detector 
diode  is  actually  acting  as  a 
mixer.  J  This  difference  frequency 
IS  processed  by  the  TDA-70(K)  as 
an  IF  frequency  and  demodulated. 
On  the  other  side  of  the  link,  Unit 
#2  is  still  transmittin^sx  on  10280 
MH/.  He  receives  the  10250  MHz 
signal  from  Unil#l.  which  mixes 
with  his  transmitter  frequency. 
This  produces  a  30  MHz  differ- 
ence fnequency  in  his  feedhom, 
which  gets  passed  to  his  receiver 
circuit.  As  long  as  the  two  stations 
arc  offset  by  30  MHz — one 
high,  and  one  low-lulUdtiplex 
conversations  can  take  place. 

Now,  don't  be  gullible — this  is 
not  all  aisy.  The  operation  is  true 
and  works,  but  tlierc  arc  some  small 
hitches  to  this  mode  of  operation. 

First,  you  have  to  have  some 
lest  equipment  to  set  frequency. 


even  fliough  the  frequency  is  a 
very  wideband  FM  mode  of  op- 
eration, it  will  be  somewhat  frus- 
trating trying  lo  keep  a 
frcc-running  Gunn  oscillator  near 
the  100  kHz  or  so  band  widths  of 
simple  burglar  alarm  type  cavities 
that  exhibit  limited  electrical  fre- 
quency tuning.  More  expensive 
cavities  solve  this  deficiency  by 
placing  a  varactor  to  adjust  the 
cavity  frequency  about  60  \o  HO 
MHz^  making  frequency  adjust- 
ment a  ver)  simple  manner  Bui, 


Photo  C  Jack  N6XQ  on  ML 
Soiedad  msmibling  his  WBFM 
M/A  rig  on  his  JO- inch  dish.  This 
is  a  popular  spot  in  San  Diei^ojor 
contacts  to  Mexico,  Los  Angeles 
and  beyond  m  its  an  almost  all 
over-tlie-water  shat.  I  have  ab- 
sented microwave  ductm^  /nmi 
this  location  nmnr  times. 
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as  in  the  difference  between  a 
Chevy  and  a  Caddy*  price  Icioms 
as  the  grciil  separator. 

If  you  are  asking  yourself  what 
basic  system  you  wani  lo  play 
wiih  lur  (iiicrowave.  1  suggest  you 
get  the  Chevy.  For  all  its  faults,  it 
will  tuH  hankrupl  you  antL  (or  a 
littiilcd  output  of  cash,  it  will  let 
you  test  the  microwave  waters. 
This  column  is  intended  to  pro- 
vide you  with  a  guide  to  a  circuit 
thai  works.  It  is  by  no  means  the 
last  word,  but  rather  a  starling 
place  for  inexpensive  experimen- 
tation. 

Sure,  there  are  much  better 
modes  of  operation,  and  far  more 
,  sophisticated  circuitry  will  blow 
the  doors  off  this  projecU  but  then 
there  g<ies  the  Caddy  vs.  Chevy 
talk.  1  hat  discussion  can  go  on  lo 
time's  end.  The  real  end  lo  the 
discussion  is  what  you  want 
to  accomplish.  If  you  want  to 
gel  your  feet  wet  and  lest  the 
waters,  try  this  approach.  If 
it  doesn't  meet  your  needs,  go 
on  to  another  fishing  hole  or  trv' 
another  microwave  frequency 

band. 

Our  Microwave  Group  in  Snn 
Diego  was  founded  on  the  use 


of  WBFM  and  simple  Gunn 
transceivers:  the  cost  was  mini- 
mal, and  it  got  about  20  to  25 
people  on  the  air.  Our  use  of 
WBFM  lasted  for  several  years 
and  produced  some  very  amazing 
contacts.  We  became  quite  profi- 
cient in  operation  and  new  im- 
proved methods.  Simple  things 
like  "Where  is  norihr  and  '  1 
mean  titai-a-way*'  are  not  accu- 
rate enough  for  pointing  a  dish 
antenna  at  microwave  frequen- 
j  cies.  Accurate  pointing  has  to  be 
dealt  with  when  you  want  to  re- 
move pointing  errors  and  make 
microwave  contacts. 

PC  board  available 

There  are  several  things  that 
need  to  be  addressed  in  this  arena 
and  will  be  dealt  with  in  next 
month's  column.  Let's  wrap  up 
the  receiver  construction  and  gel 
this  project  on  the  road,  I  am  told 
that  l  can  replenish  ray  stock  of 
TDA-70(X)  chips  if  1  order  100 
devices,  I  am  placing  an  order  as 
this  is  being  typed  and  will  have 
PC  boards  and  data  with  the 
TDA'THOO  chips  avaihihle 
for   $12,50   postpaid    lo    US 


destinations.  I  will  toss  in  some 
capacitors  (tantalum)  and  a  few 
other  parts  that  1  have  on  h^md  to 

assist  you  in  the  parts  count  fthis 
h  a  freebie  on  my  part  because  I 
have  extra  components  on  hand). 
I  Lim  hoping  the  chips  arrive  from 
the  factory  in  a  thtiely  manner;  I 
am  quoted  eight  to  10  weeks'  de- 
livery time.  I  also  have  a  quantity 
of  new  30  MI  U  TTL  clock  oscil- 
lators for  use  as  test  generators. 
If  you  want  the  ITL  30  MHz  os- 
cillator add  $2.  1  know  you  will 
want  one  as  we  will  build  test 
equipment  with  it  next  month. 

Board  test 

As  with  any  construction 
project,  check  ft  out  wiih  an  ohm- 
meter.  Check  out  the  voltage 
regulator  circuit  with  a  resistance 
load,  not  with  the  Gunn  diode. 
Make  sure  everything  works  as 
expected  before  you  try  the  cir- 
cuit and  the  Gunn  detector  diode 
as  a  complete  package.  As  you 
test  the  variable  voltage  regula- 
tor circuit,  check  out  the  30  MHz 
prearap.  Inject  a  signal  with  a  sig* 
nal  generator  nnd  see  if  the  cir- 
cuit  is   functioning  at  some 


specific  frequency.  Frequency 
prior  to  adjustmcni  could  be  any- 
where from  20  Ml  Iz  to  70  MHz, 
depending  on  the  componems  and 
values  used. 

t  connect  a  signal  generator  and 
tunc  for  the  frequency  of  opera- 
tion. When  vou  ftndout  where  the 
circuit  is  receiving,  you  can  trim 
the  coil  slug  or  add  capacitance 
to  bring  the  circuit  to  resonance 
near  30  MHz,  The  signal  genera- 
tor method  works  for  a  first  cut 
as  it  tells  you  what  the  sensitivity 
and  approximate  frequency  of  op- 
eration are.  When  completed, 
both  units  should  be  set  to  exactly 
30  MHz;  or,  if  in  doubt,  set  thcin 
m  [lie  same  frequency  (you  can 
use  the  TTL  30  MHz  oscillator  for 
alignment).  If  other  units  are  to 
be  used  they  also  should  be  set  to 
the  same  standard:  either  exactly 
30  MHz  or  all  the  same  Irequency. 

Now,  the  other  allcmalive  to 
building  the  PC  board  30  MHz  IF 
amplifier:  Use  an  inexpensive  88 
to  108  MHz  FM  ponable  radio 
along  with  the  modulator  voltage 
regulator  circuit.  lt*s  the  same 
thing,  except  there's  one  provi- 
sion: The  stations  yon  wish  to 
Continued  on  poge  79 
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Neiu  Products 


Numb^  72  on  your  F^^back  c^rd 


V-1IM)W 


Two  2m  Amps  from  Tucker 

The  new  V-35W  2m  VHF 
amplifier  from  Tucker  Elec- 
tronics teattifes  a  built-in  15 
dB  preamp  and  a  unique  DC 
Monitor  Meter  that  provides 
the  opefalor  with  a  constant 
reading  of  DC  mput  voltage. 
The  V-35W  will  accept  0,5-8W 
Jnput  power  and  produces  up 
to  35W  of  output  power.  It  op- 
erates on  both  FM  and  SSB/ 
CW  and  is  equipped  with  a 
built-in  RF  power  meter 


^i^§{ffT^<;w«^ 


iluii;  ^vm  Hf  i|pj| 


V-35W 


Tucker  has  also  introduced 
tfie  V-IOOW.  which  will  accept 
0.5-aw  input  power  and  pro- 
duces up  to  tOOW  of  output 
power.  An  input  power  signal 
of  only  0/5W  is  required  to  pro- 
duce 50W  of  output  power, 
and  3-8W  will  drive  the  V- 
100W  to  full  power  output  of 
100W.  Like  the  V-35W.  ft  fea- 
tures a  built-in  15  dB  preamp 
and  a  built-in  RF  power  meter. 

Both  amplifiers  are  de- 
signed to  be  used  with  2m  HTs 
and  low-wattage  2m  desktop 
transceivers,  and  both  are 
covered  by  Tucker  Electronics' 
one-year  warranty  and  30-day 
•"Satisfaction  Plus"  no~ques- 
tions-asked  return  policy.  For 
more  information,  contact 
Tucker  Electronics  at  1717 
Reserve  Stree.  Garland  TX 
75042;  phone  (800) 559-73SS 
or  FAX  (214)  340-5460. 


Manufaclui^rs;  if  you  would  like  to  have  your 
products  reviewed  here,  please  call  Fran  at 

603  924  0058. 


ID  to  Interface  Kit 

Comparad  to  high-priced 

modems  and  units  costing  five 
to  10  times  as  much,  ITU  Tech- 
nologies' new  Caller  ID  to  PC 


Interface  Kit  is  a  price  and 
performance  breakthrough,  it 
measures  only  2.25  by  3 
inches  and  can  be  plugged  di- 
rectly into  any  spare  PC  se- 
rial port.  Software  is  incfoded 
with  the  kit.  for  DOS  and  Win- 
dows-based programs.  The 
ITU  Caller  ID  to  PC  Interface 
Kit  is  a  bargain  at  $39,  plus 
$5  shipping  and  handling, 
from  ITU  Technologies.  3477 
Westport  Ct.,  Cincinnati  OH 
45248-3026.  Call  (513)  574- 
7523  or  FAX  (513)  574-4245. 


Stop  drifting! 

B+K  Precision  has  just  intro- 
duced four  new  spectrum  ana- 
lyzer models  that  are  guaranteed 
to  drift  less  than  0.150  MHz  per 
hour,  and  this  guarantee  is  good 
for  a  full  year  after  purchase.  All 
four  modets  have  stability  and 
dynamic  range  equal  to  that  of 
spectrum  analyzers  costing  thou- 
sands of  dollars  more. 


Two  optional  accessories  are 

available:  a  battery  pack  to  make 
the  analyzers  truly  portable,  ar>d 
a  7512  to  50il  impedance  malch- 
ing  adapter,  to  extend  the 
analyzer's  usefulness  to  75D  ap- 
plications. 

IWodels  2615  and  2620  are 
ideal  for  applications  of  up  to  500 
MHz.  They  include  scanwidth 
selectors  and  an  LED  readout. 
Modet  2620  also  includes  a  track- 
ing generator  a  frequency  syn- 
chronous signal  source.  Models 
2625  and  2630  have  AM  and  FM 
audio  modulation  to  allow  the 
user  to  listen  lo  and  identify  RF 
signals.  Model  2630  also  in- 
cludes a  tracking  generator. 

For  more  fn formation  or  the 
name  of  the  nearest  B+K  distribu- 
tor, call  1-800-462-9832  or  write 
B-i-K  Precision.  6470  W.  Corlland 
St,.  Chicago  I L  80188. 


Produce  perfect  double- 
sided  layouts  in  record  iime! 

Number  One  Systems,  in 
Cambridgeshire,  England,  is 
justly  proud  of  the  new,  fast,  pow- 
erful Multi Router  Designing  an 
autorouter  to  handle  today's  con> 
plex  and  dense  layouts  is  no  easy 
task,  but  the  latest  autorouting 
technology  gets  your  routes 
through  where  other  routers  fail. 

MultlRouter  is  a  32-bit  multi- 
pass, shape-based  autorouter  It 
uses  proven  push-and-shove 
and  rip-up-and-retry  techniques 
to  achieve  100%  completion  on 


most  layouts,  and  MultlRouteris 
so  fast  and  easy  to  use.  you 
could  be  looking  at  your  first  fully 
routed  layout  within  an  hour  of  in- 
stalling the  software.  Surface-mount 
components?  Memory  Planes?  No 
proWem  for  MultiRouterl 

MuttiRoirter  works  with  Num- 
ber  One  Systems'  well-known 
PCS  layoul  tool  Easy- PC  Pro- 
fessional XM.  Together  they 
form  one  of  the  fastest  and  most 
effective  PCB  design  systems 
available  for  the  PC  and^  priced 
at  only  £295  and  £245  respect 
lively,  they  are  accessible  to  all 
PCB  designers.  US  prices  (in- 
cluding airmail)  are  S575  for 
MultiRouter;  $475  for  Easy-PC 
Professional  XM.  For  further  in- 
formation contact  Roger 
Wareham,  Number  One  Sys- 
tems. Harding  Way,  ST  IVES, 
Huntingdon,  Cambridgeshire 
PE17  4WR,  Great  Britain.  Tele- 
phone +44  1480  461778:  FAX 
+44  1480  494042.  E-mail: 
rmw  @  numberone.com. 


1996  Sescom  catalog 


I— —4  ^4rm.  .fiA-E^ 


If  youVe  into  buildmg,  you  can't  do 
without  this  catalog.  If  you're  not  into 
building,  you're  missing  a  heck  of  a 
lot  of  fun.  Buildmg  stuff  ts  like  going 
on  a  DXpedition;  you  never  forget 
anything  you've  built — never.  Old 
Uncle  Wayne  still  remembers  the  vary 
first  radio  he  ever  built,  back  60  years 


ago.  Not  having  a  Sescom  enclosure, 
he  built  it  into  a  cigar  box.  And  it 
worked!  Now  send  for  ttie  catalog  from 
Sescom,  2100  Ward  Drive. 
Henderson  NV  89015-4249;  (800) 
634-3457.  FAX  {800)  551  ^2749.  Then 

let's  see  what  you  can  build  with  the 
Sescom  tools  and  enclosures. 


Wanted 

ham-related 

articles  to  publish 

in  73. 

Contact  Frances  at 

605^9244)058  for 

details. 
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Number  74  on  your  feedback  card 


Where  Am  I? 

Here's  how  to  find  your  grid  square, 


Arthur  C.  White 
Route  2  Box  5600 
Talihina  OK  74571 


Do  you  know  the  grid  square  of 
your  liK'^ation?  If  nou  do  you 
know  how  to  Tind  it?  It's  some- 
thing  thai  should  he  on  your  QSL  card 
because,  more  and  more,  it  is  of  interest 
lo  a  lot  of  your  fellow  hams.  Tliis  article 
offers  a  step-by-Jbtep  procedure  tbr  find- 
ing your  grid  square. 

The  present  system  of  grid  squares 
was  adopted  at  a  conFcrcncc  held  in 
Maidenhead.  England  (and  is  commonly 
called  Ihc  Maidenhead  svstcm).  Bv  the 
mid- 1980s  it  had  become  a  worldwide 
standard.  In  this  system,  the  entire  Wi>r1d 
has  been  divided  imo  (1)  fields,  (2) 
squares,  and  (3)  subsquares,  A  particular 
locaiioD  may  be  known  as  EM  24  KR— 
field,  square,  and  subsquare,  respec- 
livcly.  We'll  get  to  each  of  them  in  turn. 

Fields 

These  cover  the  entire  world.  Each 
field  is  20°  wide  in  longitude  (or  cast- 
west)  and  10°  in  latitude  (north-south). 
Stariine  at  180^  loniiitude  (the  interna- 
Uonal  date  line)  and  proceeding  cast- 
ward,  each  20^  field  is  designated 
alphabetically  all  around  the  globe  until  ar- 
riving back  at  the  date  line  again  (Fig,  Ij. 
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^^Given  a  longitude  and  a 
latitude^  you  can  find  your 
grid  square  location  yourself. 


f3 


Similarly,  starting  at  the  South  Pole 
and  proceeding  to  the  North  I^)lc  (a  span 
of  180°),  with  each  field  occupying  10°, 
there  are  also  18  fields  verticallv  (180  -^ 
10  =  18).  These  are  also  desisnatcd  A  to 
R  (see  Fig,  1). 
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Fig.  L  East-west  fit  tils  of  20^  designare  the  distance  from  the  internatlonai  date  tine,  while 
f()'"^  no  ft  h  -  sou  { h  fie  Ids  dc  s  ig  no  te  the  lo  ca  { lo  1 1  re  la  live  lo  ihe  equ  a  tot. 
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Fi^-  2.  North -south  and  eas! -west  fief  d  designators  are  cotnhined  lo  create  a  two-letter    des- 
ignator for  each  iO'\x  20°  block  an  the  face  of  ihe  earth. 

Since  Uiere  are  360''  in  a  circle,  and  So  dbie  'mm-  Wi4  (IS  x  18)  fields 
since  each  field  is  20°  wide,  there  are  18  worldwide.  All  field  dcsiiinaiions  start  at 
(360  ^  20  =  181  fields  hori/,ontally.  the  left  and  proceed  to  the  right  and  then 
Fields  are  designated  w  iih  the  18  letters  up.  The  longitude  letter  conies  first,  fol- 
from  Alo  R.  lowed  by  the  latitude,  so  that  each  field 

is  specifically  identified  with  a  unique 
two- letter  label.  Your  longitude  and  lati- 
tude at  any  place  on  earth  determine  the 
field  you're  in  (see  Fig,  2). 

or  course,  since  the  earth  is  round  and 
the  longitude  lines  converge  ai  the  poles, 
none  of  the  fields  is  really  square.  They 
are  wider  on  the  side  nearest  the  equator 
and  narrower  on  the  side  nearer  the  pole, 

Squiires 

Each  field  is  divided  into  squ^es.  A 
square  is  2°  in  longitude  and  1°  in  lati- 
tude. Hence,  each  field  contains  10 
squares  (20  ^  2)  in  longitude  and  10  (10 
-^  1)  in  latitude,  makinj!  100  squares  in 
all  Starting  at  the  lower  IcJ't  corner,  Uiey 
are  numbered  from  0  to  9  towtu^ds  the 
right,  and  0  to  9  from  south  to  north, 
again  with  longitude  first  (see  Fig.  3), 

Subsquares 

Subsquarcs  provide  icing  on  the  cake. 
To  provide  a  higher  degree  of  resolution, 
each  square  is  divided  into  sub  squares. 
Each  longitude  and  latitude  dimension  is 

divided  by  24,  making  576  (24  x  24) 
subsquarcs.  Since  each  square  is  2*^ 
wide,  24  subsquares  must  each  be  5'  in 
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Fig.  3.  Each  field  is  divided  into  100 
squares,  numbered  from  00  in  the  southwest 
corner  to  99  in  the  northeast  corner. 

longitude.  Likewise,  the  P  north-south 
distance  of  a  square  divided  by  24  equals 
IS  in  latitude.  The  subsquares  arc  desig- 
nated by  letter,  again  startiitg  at  the  lower 
left  and  proceeding  to  the  right,  and  then 
from  south  to  north,  with  longitude  first. 
Hence,  a  location  such  as  EM  24  KR  des- 
ignates a  location  on  the  surface  of  the 
earth  within  a  5'  by  2.5'  boundary.  Fig,  4 
shows  the  western  section  of  a  square 
and  the  sub  square  lettering  system. 

How  to  detenu ine  your  location  from 
scratch 

The  fu:st  thing  is  to  Mow  your  longi- 
tude and  latitude.  Your  hbrary  or  a  local 
surveyor  may  be  a  convenient  source  for 
this  information.  Say  you're  at  95°,  08', 
55"  west  longitude  and  34^  43',  05"  north 
latitude.  We  can  simphly  ihis  to  95"",  08.9' 
west  and  34°,  43.1'  north  (convert  minutes 
and  seconds  to  decimal  minutes  by  divid- 
ing the  seconds  by  60  and  rounding  to 
the  nearest  tenth). 

Let's  begin  by  considering  our  longi- 
tude designators.  We'll  work  eastward 
from  the  date  line.  First,  determine  how 
many  fields  you  are  removed  from  the 
date  line.  In  this  case,  we  are  180°  -95°, 
08.9',  or  84^  5L1'  away  (see  Fig.  5,  top). 
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Fig.  4.  Each  square  is  divided  into  576 
subsquares,  designated  A  A  in  the  lower  left 
to  XX  in  the  upper  right. 


Note  that  if  we  were  located  in  the  East- 
ern Hemisphere,  we  would  simply  add 
180""  to  our  longitude  to  find  our  longi- 
tude distance  from  the  date  line.  We 
have  now  established  the  first  letter  of 
our  location:  E.  Since  each  field  is  20'' 
wide,  84""  51.1'  puts  us  just  past  the 
fourth  field  (80"^)  and  into  the  fifth. 

Now,  how  far  inside  E  are  we?  84*^ 
SLl'  -  80^  =  4°  51. r  so  we  arc  4^ 
5Lr  past  the  fourth  field.  Squares  arc 
20^  wide,  so  4^  51.1'  ^  2^  =  2  with 
5Lr  remaining,  so  we  are  in  the  third 


Now  for  the  latitude  indicators.  Our 
latitude  is  34"^,  43.1'  north.  Starting  from 
the  South  Pole,  with  a  letter  assigned  to 
each  10"^,  we  find  we  are  in  field  M 
(Fig.  6,  left).  We  are  4°,  43.1'  north  of 
30"^  which  places  us  in  square  4  (Fig. 
6,  middle).  And  we  are  43.1'  north  of 
34°  with  43. r  ^  2.5'  being  17.24,  so 
we  are  in  the  18th  subsquare  above  34*" 
which  is  R  (see  Fig  6,  right).  Combin- 
ing our  three  latitude  indicators  with 
the  previous  longitude  indicators 
(keeping  the  longitude  first  in  each  case) 
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Fig.  5.  The  longitude  portion  of  the  grid  square  designator  is  found  by  locating  the  proper 
fields,  square,  and  subsquare  (top  to  bottom), 


square,  which  gives  us  the  first  digit  in  our 
square  designator:  2  (see  Fig,  5,  middle). 

Now  we  are  51.  T  withm  square  2. 
Since  the  square  is  divided  into  24  sec- 
tions of  5'  each,  then  51.1'  -s-  5'  =  10  + 
1.1,  so  we  are  in  the  Uth  sector.  Our 
designator  for  the  Uth  subsquare,  there- 
fore, is  K  (Fig-  5.  bottom). 


gives  us  the  a>mpleie  grid  locator:  EM  24 
KR. 

That's  all  there  is  to  it.  Given  a  longi- 
tude and  latitude,  you  can  ''do  it 
yourself  Try  it.  S 

Reference:  The  ARRL  World  Grid  Lo- 
i  cator  Atlas. 


Fig,  6.  The  latitude  portion  of  the  grid  square  designator  is  found  by  locating  the  proper 
field,  square,  and  subsquare  (left  to  right). 
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Brrter  'n'  Buv 


Numbet  76  on  your  f^^d^ck  e^rd 


Turn  your  old  ham  arvd  computer  gear  into  casti  now.  Sure,  you  can  waif  for  a 
hamfesl  to  try  and  dump  it.  iHjt  yoy  kr*ow  you'tl  gel  a  far  more  realistic  price  it 
you  have  if  out  where  100.000  active  ham  polefTt»al  buyers  can  see  it  than  the 
few  hundred  local  hams  who  come  by  a  flea  market  table.  Check  your  attic, 
garage,  cellar  and  close!  shelves  and  get  cash  for  your  ham  and  computef 
gear  before  It's  loo  old  to  sell.  You  know  you're  not  going  to  use  it  again,  so  why 
leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any  younger! 
The  73  Flea  Market,  Barter  n'  Buy,  costs  you  peanuts  (almost)"-comes  to  35 
cents  a  word  for  individual  (noncommercial)  ads  and  $1 ,00  a  word  for  commer- 
cial ads.  Don't  plan  on  telling  a  long  story  Use  abbreviations,  cram  it  in.  But  be 
honest.  There  are  plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work, 
say  so. 

Make  yoyr  list,  count  the  words,  including  yourcaH.  address  and  phone  num- 
ber Include  a  check  or  your  credit  card  number  and  escpiratton.  If  you're  placing 
a  commercial  ad,  inciude  an  additional  phone  number,  separate  from  your  ad. 
This  is  a  monthly  maga^me,  not  a  daily  newspaper  so  figure  a  couple  months 
before  the  action  starts,  then  be  prepared.  If  you  get  too  many  calls,  you  priced 
It  low.  If  you  don't  get  many  calls,  too  high. 

So  get  busy.  Blow  trie  dust  off.  ct^eck  everything  out,  make  sure  it  still  works 
righi  and  maytje  you  can  help  make  a  ham  sure  ft  still  works  right  and  maybe 
you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  wilh  that  ng 
you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together 
a  list  of  small  gear/parts  to  send  to  those  interested? 


Sand  your  ads  and  payment  to:  7S  Magazine,  Barter  'n'  Buy,  70  Rt. 
202N,  Peterborough  NH  03456  and  get  set  for  the  phone  calls.  The 
deadline  for  the  August  1996  classffied  ad  section  is  June  12, 1996. 


EPSON  WIDE-CARRIAGE 
PRINTERS:  $65.00  (Refur- 
bished) Wilh  SO-day  warrant>\ 
Technical  Equipmeni  Scmces, 
Inc,  23  Stevens  St.,  Litlklon^ 
MA  01460-4352.  Tel.  (508)  486- 
0600  or  FAX  (508)  486-4925. 

BNB4012 


• — •^  ~*. 


CYBER  n,  mcLisuremenl. 
control,  rohtnics  unit.  Connects 
com  port,  yoiw  Personal  Com- 
puter. Includes  program-  infor- 
mation: Tesco  .'\iHoniatron,  Box 
6216-T  Lubbock  TX  7'->493. 

BNB4019 

ASTRON  jxiwcr  supply, 
brand-new  w/warraniv,  RS20M 
S99.  RS35M  S145."  RS50M 
$209.  Call  for  odicr  models. 
(818)2«<i-0118,  BNB411 

NOW  ON  4«  METERS! 
NEW.  KNOB'TUNED  w/DIGl- 
TAL  DISPLAY,  SYNTHE- 
SIZED QRP  transceiver  Com- 
plete kit  only  $109.95.  S&H 
$7,5(}  (contiixentat  US).  GUAR- 
ANTEED TO  WORK.  For  info 
send  SASE:  Call/wriie  lo  order: 
S  &  S  ENGINEERING,  14102 
Brown  Road,  Smiihsburg  MD 
21783:(30n41fv(J6fiL 

BNB334 

Nl-CD  BATTERY  analyzer 
cyclen  PC  controlled.  DOS  soft- 
ware. $289.  P.O.  Box  672,  Lon 
don,  Ontario  CanuUa  N6A  4Y4 
Latnanda  products  (519)  472- 
5566  Fax  (519)  472-1702. 

BNB385 


IT'S  BACK!  The  rclum  of 
the  HW-8  Handbook!  Second 
printing.  Modifications  for  the 
Heaih  QRP  rigs.  First  class  mail 
SIL  DX  add  S4  for  air  mail 
shipping.  Mike  Bnce, 
WB8VGE,  2225  Mayflower 
NW.MassiUon  OH  44647. 

BNB404 

MAHLON  LOOMIS.  IN- 
VENTOR OF  R.\DIO;  by  Tho- 
mas Appleby,  (Copy right  1967). 
Second  printing  available  from 
JOHAN  K.V.  SVANHOLM, 
N3RF.  SVANHOLM  RE- 
SEARCH LABORATORIES. 
RO.  Box  8L  Washington  DC 
20044.  Please  send  525,00  dona- 
lion  wilh  S5M  for  S&H. 

BNB420 

HEATH  COMPANY  is  sell 

ing  photocopies  of  most 
Hcaihkit  inanuiils.  Only  autho- 
rized source  for  copyright  manu- 
als. Phone  (616)  925-5899,  8-4 
Hr.  BNB964 

HAMCATION:  27  &  28  July 
1996,  Bah  in  Shrine  Temple,  Or- 
lando. FL.  Table  for  Vendors,  In- 
djvidtials  aod  Info,  Booths. 
ARRL  VE  EXAMS,  Further 
info.  Coniact  Cecil  F, 
Morehouse  K4KEN,  (407)  281- 
9169.  BNe3001 


WANTED:  Wfettcm  Electric 
Audio  Equipmeni.  Amplifiers, 
pre-ampR,  tubes,  speakers,  parts, 
mixing  boards,  etc.  1-800-251- 
f^4M  BNB  10.^0 


Morse  Code  Computer  In- 
terfaces S49.95,  with  CW  Filter 
S79.95,  Fret-  IBM  Shaieware  and 
Ham  Catalog.  Dynamic  Elcclrun- 
ics.  Box  8%,  Hartselle  AL  35640, 
(205)  773-2758.  FAX-773-7295, 
dei  @  whni  1 9.eom.       BNB 1 034 

ATLANTIC  TRACKER  for 
\\TNDOWS  Fastest  HURRI- 
CANE ^Vncking  ProgrLmi  for 
Windows  3 J  &  Win.  95.  15 
separate  maps  for  pseudo-zoom. 
MultiTrac  and  QuadPanc  view- 
ing. Storms  thru  1995  included. 
$3^95  ea,  S&H  incL  (FLA  resi- 
dents add  7%  tax).  WEBBS 
SOFTWARE  Box  30102, 
PensacolaFL  32503- UOZ 

BNB4029 

BREAK  THE  CODE  B\R- 

RHvR;  Psychologist  &  Extra 
Class  operator  has  developed  an 
amazing  hypnosis  tape  that  al- 
lows you  10  mailer  any  code 
speed  easily  and  quickly.  To  or- 
der send  S  14,95  -h  $3.00  S&H  lo 
Eh-.  Hal  Gootlman,  P.O.  Box  184, 
Easlport  ME  0463  L  For  more 
info,  send  SASE.         BNB203 1 

WANTED:  IL4M  EQUIP- 
MENT AND  RELATED 
ITEMS*  Donate  your  excess 
gear,  new-old-in-any-coudiiion 
to  die  Radio  Club  of  Junior 
High  School  22,  Lhe  Nation's 
only  full-time  nonprofit  organi- 
zation working  to  get  Ham  Ra- 
dio into  schools  around  the 
country  as  a  teaching  tool  using 
our  EDUCOM  -  Education  Thru 
Communication  -  program.  Send 
your  radio  to  school.  Your  do* 
nated  material  will  be  picked  up 
ANYWHERE  or  shipping  ar- 
ranged, and  this  means  a  tax  de- 
duction to  the  full  extent  of  the 
law  for  you  as  wc  are  an  IRS 
501(c)(3>  charity  in  our  16lh 
year  of  service,  it  is  always 
easier  to  donate  and  usually 
more  finaiK  tally  rewarding, 
BUT  MOST  IMPORTANT  your 
gil\  will  mean  a  whole  new 
world  of  educational  opportunity 
for  children  nationwide.  Radio's 
you  can  wriie  off,  kids  yoti  can'i. 
Make  1996  the  year  to  help  a 
child  and  yourself  Write, 
phone  or  Fax  the  WB2JKJ  "22 
Crew"  lodav:  1  he  RC  of  JHS 
22,  POB  1052,  New  York  NY 
10002.  24  hours  call  (516)  674- 
4072  or  Fax  (516)  674-9600. 
Join  us  on  the  WB2JKJ  CLASS- 
ROOM NET,  7.238  MHx  1100- 
1230  UTC  daily  and  21.395 
MHi  from  I3(K)  to  19W)  UTC. 
MeeL  us  this  month  at  the  Fort 
Tulhill  llamlcHi.  BNB762 


COMMODORE  64  HAM 
PROGILIMS-  8  disk  sides  over 
2(K)  Ham  programs  $16.95.  32 
cents  stamp  gets  unusual  sofi- 
w^are  catalog  of  Utilities.  Game 
and  British  Disks.  HOME- 
SPUN SOFTWARE.  Box  1064- 
BB,  Estcro  FL  33928. 

BNB  1052 

SUPERFAS I  MORSE  CODE 
SUPEREASY,  Subliminid  casscue. 
$12.  LFjytN  MORSE  CODE  IN 
1  HOUR.  Ama/ing  super  easy 
lechujque  $12.  Both  $20.  Money 
hack  gtiarantee,  Frcc  catalog:  SASE 
Bahr'T3,  150  Greenfield, 
Bloomingdale  IL  60108, 

BNB  1025 

Stirpltis  clcctmnic  lest  equip- 
ment for  Siile  at  deep  discounts, 
Wrilc,  phone*  or  fax  to  request 
the  current  list.  Jim  Stevenson, 
3401  Sunny  Slope  Road, 
Bridge  water  NJ  08807.  Phone: 
(908)  722-6157,  Fax:  (908)  722- 
639  L  BNB2U84 

HOME        AUTOMATION, 

Become  a  dealer  in  this  fast- 
growing  Held,  800-838-W5 1 , 

BNB2032 

QSL  CARDS  Many  Styles, 
Top  quality.  Order  Risk  Free- 
Plastic  cardholders,  T-Shirts, 
Personalized  caps,  mugs,  shirts. 
Other  ham  shack  extras.  Infor- 
mation and  samples.  RusprinL 
1-800-962-5783/         BNB1021 

"QSL  VIA  USIIURO"  Info 
send  SASE,  USA  QSL  BU- 
REAU, Dept  A,  Box  814, 
Brewer  ME  0441 2.      BNB2082 

Test  Equipment:  Tektronix 
7403N  Oscilloscope  Mainframe 
$150;  Millivac  MV-828A 
Milli voltmeter  S75;  PRD  7828 
80  MFL/  Frequency  Synthesizer 
$200;  HP  3320A  Frequency 
Synthesizer  $150:  HP  3466A 
Multimeter  %]25:  Fluke  AyO 
Current  Shuui  $150;  Balfautine 
323  RMS  Vol  I  meter  $60;  Fluke 
893  A  Diftcrcniial  Volinieter 
$50:  HP  33(M)A/  3302A  Function 
Generator  $75:  IIP  532HA 
Counter  $150;  Request  long  list 
of  other  equipment.  Phone: 
(908)  722-6157  Fax:  (908)  722- 
6391-  BNB2(^84 


«fri 


HACKERS      CATALOGS 

40  Pages  and  over  100  Books, 
Videos,  Software  Packages  and 
Test  Chips  for  Hackers,  Crack- 
ers. Phreakers*  and  Experiment- 
ers. It's  FREE!  1-S2a"726- 
2833.  BNB  1024 
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PACKET  RADIO  AND 
MORE!  Join  TAPR,  conneci 
wiih  ihc  largest  packet/digital 
group  in  the  LIS,  Creators  of  the 
TNC-2  standard.  Currently  fo- 
cused on  Spread  Specimm.  Ben- 
efils:  newsletter,  software,  dis- 
couni  on  kits  and  puhlicaiions, 
$15/year  US,  $18  Can/Me x. 
$25  elsewhere.  Visa/MC. 
When  joining,  mention  7.^.  re- 
ceive TAPR's  Packet  Radio: 
WliatV  Wliy?  How?  ($12  value) 
FREE!  Internet:  [apr@iaprorg 
Wcb:htip//www.taprorg  (817) 
383-0000  Mail:  8987-309  E 
Tanque  Verde  Rd  #337,  Tucson 
AZ  85749-9399.  BNB4000 


Wmied  OSL  liifanmation 
friim  Phila  Holmesbtirg  Ama- 
teur Radio  Cluh.  AJso  warned 
IS  information  on  the  15m 
Planetarium  CW  Net  and  for 
the  rollowing  call  signs: 
KA31ZF,  A  A3  AW,  SSV,  KT4K, 
N2SFT,  KWIC,  PC5PKHT. 
KAITQK.  NAITQK,  K4CRF, 
KC4QMX.  K4IVK.  AA9JM 
K4FLA,  K8MTH,  KC8BTE, 
KC5IWN,WYFR31M.  K3EQ. 
AC4TYA,  WA2PJE  K5Tl\  K4DX, 
WB4FFJ,  K6CR,  VELTRIU 
C03JY.  WICW.  WZNUV.  W8US, 
W9FE  W8AW7HaB.  W4AX, 
VCS,  WCC,  KA3LVN.  Phone 
(215>  877*2665,         BNB4002 


NEIfEB  SBV  DIE 

Continuicdjroni  page  68 

"If  winds  of  tornado  strength 
poured  into  the  void  left  by  the 
prccipiuiting  atmosphere.  Corio- 
hs  forces  would  cause  them  lo  spi- 
ral about  the  pole  tn  a  cotuiter- 
clockwise  direction — ihc  same  as 
the  Earth "  s  r  )tat  i  o  n— carry  i  ng 
considerable  oceanic  waters  along 
the  way.  Further,  the  cumulative 
eneruv  of  the  massed  atino- 
sphere  would  cause  it  to  pile  up 
at  the  pule  and  subsequently  he- 
lically spiral  upw  ard  into  space. 

**Does  HAARP  have  the  po- 
tential to  gencnile  such  an  elec- 
trical discharge?  We  don't  know- 
But,  if  the  means  were  at  hand  to 
make  the  sun  tro  nova,  there 
would  be  those  who  would  be 
eager  lu  make  the  attetiipt-  T\m 
would  nuromalically  iLTminate 
the  experiment,  but  this  wniikl 
be  beside  the  point/' 

Maybe  you  can  understand 
why  the  Alaskan  legislature  is 
beginning  to  get  worried  about 
the  rapidly  being  built  HAARP 
project  in  their  back  yard.  Vm 
not  worried-  Amateur  radio  has 
provided  me  with  a  wonderful 
lifetime  of  adventure,  so  if  some 
govemmcni-fundcd  scientists 
blow  the  world  to  smithereens 
instead  of  investing  the  money 
in  developing  cold  fusion  as  a 
low-cost  source  of  pollution-free 
energy,  big  deal. 

Btii  maybe,  if  you  leitd  to  be  a 
wort)'- wart,  youMl  want  to  read 
Begich's  botik  and  get  a  better 
handle  on  what's  going  on  up 
there  III  Alaska  Or  maybe  you  aie 
txtmfortiible,  conlldeni  tlial  the 
go^emmcni  knows  what  it  is  doing, 

I  Beg  To  Differ 

Maybe  you've  noticed  that 
we  come  in  all  sizes,  shapes, 
colors,  and  temperatnents.  It's 


I  a  problem  for  the  clothing  in- 
dustry, which  ihey  haven't  man- 
aged to  cope  with  aU  that  well. 
It*s  been  less  of  a  problem  for 
our  school  system,  which  does 
its  best  to  foice  all  children,  no 
matter  I  heir  IQ  or  other  charac- 
teristics, into  a  one-size-fits-all 
educational  system.  The  fast  get 
slowed.  The  slow^  get  run  ovet 

Our  medical  industry  tises  the 
same  one -size- fits-all  approach. 
For  instance,  there ^s  one  RDA, 
the  recommended  daily  average 
dose  of  vitamins  acd  minerals 
for  people,  no  matter  their  size 
or  shape »  or  an\  genetic  differ- 
ences  in  their  body  chemistry. 
Ditto  immunization  shots,  and 
so  on.  Sumo  wrestler  or  97- 
pound  weakling,  everyone  gets 
the  same  shots. 

The  fact  that  our  genetic 
makeups  arc  all  different  is  one 
we  can  plainly  see,  with  varia- 
tions in  skin  color,  height,  body 
build,  and  so  on.  Does  it  make 
sense  thai  \vc  mishi  just  all  be 
somewhat  different  chemically 
too?  We  know  that  we're  all  al- 
lergic to  different  things,  rigbl? 
I  Thus,  maybe  it  stands  to  reason 
diat  our  bodies  are  going  to  have 
somewhat  different  needs  when 
it  comes  to  vitamins  and  miner- 
als and  resistance  to  poisons.  So 
should  it  be  surprising  when 
some  people  have  violent  reac- 
tions to  some  medications  and 
shots?  Some  even  die,  but  the 
number  is  acceptable  to  the 
medical  profession*  And  the 
aovemment. 

Some  people  are  more  easily 
addicted  to  nicotine.  aJcohot, 
caffeine,  and  other  drugs  than 
others.  And  a  few  of  our  soldiers 
got  sick  (some  died)  from  the 
barrage  of  immunization  shots 
they  got  on  their  way  to  ihe  Gulf 
War.  Acceptable  losses,  no 
doubt.  And  ihe  fluoride  put  in 


our  drinking  water  kills  a  few 
people.  Tough.  Our  water  sup- 
plies are  60%  lluoridated.  Those 
in  Europe  are  under  2^.  Obvi- 
ously they're  a  backward 
people.  Km  sure  ifs  a  coinci- 
dence that  fluoride  is  used  on 
animals  to  make  them  more  doc- 
ile and  weVe  seeing  similar  side 
effects  with  our  people  in  cities 
with  flu<iridated  water. 

But  books  have  already  been 
written  on  these  subjects,  com- 
plete  with  references  to  research 
repons.  So  read  the  books  first 
and  then  argue  with  the  authors. 
I  don't  want  to  turn  my  editorial 
into  an  in-depth  report  on  things 
that  books  cover  much  more 
thoroughU-  1  just  w^ant  to  wave 
the  red  Hag  and  point  you  to- 
ward learning  mote  and  not  doc- 
ilely accepting  what  our  caring 
government,  and  the  big  money 
indusLries  which  guide  and  drive 
it,  do  to  you. 

Craiikcase  Sanding 

Mother  Nature  (aka  God) 
spent  several  million  years  de- 
veloping our  mind/bodies  into 
an  incredibly  intricate  svstem.  It 
has  evolved  perfectly  adapted  to 
the  eoviTDnment,  designed  to 
perform  optimally  on  the  food, 
water,  air,  and  sunlight  that  was 
available  during  ttiis  develop- 
ment period.  Docs  that  make 
sense? 

Tlie  more  I  read  and  Hstai  to 
people  who've  spent  years 
studying  health  antJ  longevity, 
the  more  convinced  I  am  diat  if 
we  were  to  provide  our  bodies 
with  the  same  tbod  and  water  it 
was  designed  tn  handle,  it  would 
last  at  least  double  the  mileage 
we're  getting  out  of  it  now. 
We're  putting  sand  in  our  cTank- 
case.  sugar  in  our  gas  tank, 
sludge  in  the  radiator  and 
throwing  garbage  in  ihe  back 
seal  of  the  fantastic  linio  we 
were  issued  at  birth. 

Let  me  put  this  another  way. 
How  much  would  you  be  willing 
to  pay  right  now  to  gel  one  more 
week  of  Hfe  20  years  from  now? 
A  buck?  A  hundred?  A  thou- 
sand? Okay,  what  would  you 
pay  to  put  off  dying  today  until  a 
week  from  today?  Every  nickel 
you  have  or  could  borrow,  right? 
You  might  want  to  sit  back  and 
think  about  that.  Put  it  into  per- 
spective. How  important  is  next 
week  for  you?  Next  year?  Ten 
years  from  now? 

Does  the  prospect  of  being 
able  lo  live  healthily  until  you 
are  150  seein  at  :ill  attractive? 


Number  77  on  yonf  fei^back  csrtt 

Updhtes 


Which  switch  is  which? 

In    the    May   issue,   ^96,   we 

mislabeled  a  switch  in  each  of  J. 
Frank  Brumbaugh's  schematics. 
First,  in  "Simple  Multi-use  Am- 
plified Speaker,"  on  page  41,  the 
switch  diat's  connected  to  BTl 
should  be  labeled  SI.  Then,  in 
'  Auienna  Noise  Bridge  Detec- 
tor," on  page  78.  the  switch  that 
is  labeled  SI  and  connected  to 
BTl  in  the  upper  right  of  the 
schematic  should  be  S2. 

It^'s  alive! 

In  May's  73^  "How  to  Make 
an  Old  HW^8  Come  Alive"  ap- 
peared on  page  42;  author 
Gerald  Gronson  K8MKB  has 
alerted  us  lo  a  few  changes  that 
should  have  been  made. 

Resistors  Rb  ;uid  Re:  33,OOOQ, 
Ra:  I  Meg.  R27  is  between  3  J 
Meg  and  2.2  Meg.  T17  3,3  M^;  if, 
with  the  volume  control  wide 
open,  the  receiver  bre*iks  into  os- 
cillation, replace  it  with  dte  next- 
lower  5*5^  vaitie  (a  latter  R27  re- 
sistor makes  for  higher  gain  in  the 
ICIC  stage,  how  ever  L  R205  can 
l>e  1 .5k  (whatever  is  on  hand). 

In  Fig,  2,  the  capacitor  labeled 
"C**  can  be  anywhere  from  IpF 
to  5pF  tantalum  or  eleclrolyiic, 
15V  unit  (jiF  value  not  critical). 
C38's  only  change  is  to  47|jF 
(or  5|iF — it  doesn^t  matter; 
whatever  capacitors  are  on 
hand — all  4JpF  or  SpF  are  OK). 
C3l  should  read  ,  IjiF  to  .05pF. 


Yes,  there  arc  men  over  a  htm- 
dred  who  arc  still  falhcrins  chil- 
dren  and  who  are  probably  a 
whole  lot  healthier  ihaii  you  are 
right  now. 

Is  this  importanl  enough  for 
you  to  make  an  effort  to  learn 
more  about  your  health  and  what 
you're  doing  every  day  to  ruin 
the  fine  machine  you  were  is- 
sued at  birth? 

Tomorrow 

Tomorrow  PI]  start  eadng 
heallbier  food.  Tomorrow  I'll 
start  taking  those  walks.  Tomor- 
row I'll  get  some  sun.  Tomorrow 
ril  read  that  book  Wayne  recom- 
mended. Next  week  Til  start  that 
small  business  I've  been  think- 
ing about.  Next  week  I'll  get 
started    toward    upgrading    my 


I 
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ticket.  Next  month  1*1 1  buy  that  I 

*  I 

new  rig.  Next  year  Til  go  on  thai 
DX|>cdiiion- 

Bluc  collar  jobs  arc  moving  to 
lower  wage,  higher  automated 
countries.  White  collar  jobs  are 
being  replaced  by  compuiers  and 
better  communieaiions  systems. 
Upper  managerncni  jobs  are  be- 
ing downsized.  Pensions  are  an 
endangered  species,  except  for 
govemmem  workers* 

A  generation  or  so  ago  you 
used  to  be  able  to  prc!ty  much 
count  on  reiiring  at  OS  wiih  a 
gold  watch  and  a  nice  pension. 
Then  the  big  corporations  fig- 
ured out  thai  it  was  a  whole  lot 
cheaper  to  get  rid  of  upper  man- 
agement people  by  bumping 
them  out  belbre  the  generous 
pensions  kicked  in.  Thai  cut 
down  on  their  long-term  liabili- 
ties, making  their  stock  more  de- 
sirable. 

Now,  miiny  of  us  -Arc  Torced  to 
face  thai  lomorrovv  when,  in  our 
50s,  suddenly  we  may  be  laid 
off.  Fired.  Canned,  Talk  about  a 
mid-life  crisis!  You>e  loo  old  to 
be  of  anv  real  inieresi  to  another 
large  company.  You  never  put 
much  aside,  preferring  lo  enjoy  a 
nice  home,  an  expensive  car,  and 
lots  of  toys  to  planning  aKiut  tt>- 
morrow,  so  even  if  you  had  a 
small  business  in  mind  to  starts 
you  haven't  the  savings  cushion 
lo  do  it.  So  what  do  you  do? 

Our  Blind  Media 

llianks  Mike  Browsher 
K8HQQ  for  a  clipping  from  Me- 
dia Bypass  Magazine  on  the  de- 
cision *'not  to  run"  by  45  mem- 
bers of  Congress.  Other  than  an 
**oh  my"'  or  two,  I  haven't  seen 
much  in  the  media  about  this 
wholesale  evacuation  of  DC. 

The  article  asks  whv  all  these 
politicians  are  willingly  giving 
up  their  seats  of  piiwer  and  end- 
less money.  Their  answer  is  that 
a  small  group  of  computer  hack- 
ers (called  the  Fifth  Column), 
formerly  with  US  intelligence 
agencies,  have  been  tracing  the 
secret  foreign  bank  accounts  of 
our  puliiicians  and  in  many 
cases  repatriating  billions  of 
their  dollars  to  the  Treasury. 
Each  of  the  "not  running"  or  "re- 
tiring"'  offidaJs  has,  according  lo 
Ihe  anicle,  been  handed  a  de- 
tailed report  of  iheir  Swiss  bank 
transactions.  The  options:  retire 
immediately  or  face  widespread 
distribution  of  ihe  information, 
including  the  IRS, 

There  are  a  thousand  ways  for 
ctfllcials  to  sidetrack  re-election 


funds,  honorarium,  bribes.  lob- 
byist donations,  and  so  on.  Poll* 
tics  can  be  a  ver-r-rv  lucrative 
career  path.  A  threat  to  invesli* 
gale  the  liquor  industry  brings  in 
massive  bribes  to  stop  ihai  non- 
sense. Ditto  every  other  con- 
trolled industry.  And  most  of  our 
larger  industries  are  controlled 
by  a  small  group  of  men.  1  re- 
member when  Senator  Dodd  of 
Connecticut  got  caught  pulling 
this  cxlortion* 

When  1  got  involved  with  the 
music  industry'  1  found  it  totally 
controlled,  from  performers  to 
record  stores,  by  seven  mega- 
corporations,  six  foreign*owned. 
Thev  controlled  record  ^lore  dis- 
tribution*  radio  airplay,  juke 
boxes,  and  so  on.  Fewer  than  5% 
of  their  performers  ever  made  a 
nickel  in  royalties  due  to  book- 
keeping practices  similar  to 
those  in  the  movie  industry.  And 
so  it  went. 

The  magazine  dlsirihuiion  in- 
dustry is  even  worse.  Ditto  the 
medical  industr>'.  the  education 
indusirv.  and  so  on. 

If  you  think  I  am  exaggerating 
and  have  any  facts  to  support  it, 
please  let  me  know,  I've  done 
my  homework  on  this  pretty 
carcfullv.  More  likelv.  vou'll  tell 
me  about  the  corruption  in  the 
industry  you  "re  involved  with. 

Dui'tors 

Like  you.  I  was  broughi  up  to 
look  on  doctors  as  experts  I 
should  I  urn  to  when  I  get  sick. 
Ifs  been  difficult  for  me  lu  get 
over  that  early  programming. 
And  probably,  despite  my  ediio- 
rial  educational  efforts,  fve 
failed  to  shake  your  belief  in 
their  expcnisc.  The  sad  fact  is 
thai  doctors  are  in  a  fix.  It  costs  a 
fonune  and  years  to  get  the  li- 
cense to  kill,  and  they  have  to  go 
through  the  warping  experience 
of  medical  school,  where  the 
curriculum  is  controlled  by  ear- 
lier cxpciis.  And  this  whole 
work.**  is  solidly  in  the  hands  uf 
the  pharmaceutical  industry, 
supported  by  the  FDA,  NIH.  and 
WHO.  And  they're  kepi  in  con- 
trol via  Congress  and  millions  of 
dollars  from  lobbyists. 

So  we  have  spectacles  like  the 
continuing  resistance  to  the  low- 
cost  cure  for  ukers.  And  all  this 
AIDS  nonsense,  which  is  a  bil- 
lion-dollar iadustry.  Duesbery 
has  a  new  book.  Inveniing  the 
AIDS  Virus,  which  I  haven't  read 
yet.  I  did  read  his  earlier  book  on 
the  subject,  and  this  one  further 
confirms  his  claims  that  the  HIV 


virus  is  not  the  cause  of  AIDS, 

Fve  recommended  the  similar 
book  by  Dr.  William  Douglass  of 
Second  Opinion^  which  claims 
that  AIDS  was  developed  and 
spread  on  ptirposc  by  the  World 
Health  Organization. 

AIDS  is  a  billion -dollar  indus- 
try, so  the  worst  fear  of  those  in 
the  business  is  a  cheap,  simple 
cure.  This  is  why  the  Beck  ap- 
proach has  been  resisted  so 
strongly  by  the  AM  A,  FDA,  and 
AIDS  researchers  and  workers, 
despite  the  credentials  of  the 
Albert  Einstein  College  of  Medi- 
cine and  15  patents  for  the  pro- 
cess being  issued  to  hospitals. 

Have  you  read  Racketeering 
In  Medicine  by  Dr.  Caner,  which 
is  on  my  list  of  books  you're 
crazy  if  you  don't  read  (my  list 
is  S5  from  Radio  Bookshop)? 
Fve  added  Diriy  Medicine  by 
Martin  Walker,  a  733-page  thor- 
oughly documented  indictment 
of  the  medical  industry,  to  my 
list  on  the  latest  update.  Sling- 
shot Publications  (London), 
ISBN  0-9519646-0-7  (S24). 

The  sorry  fact  is  that  if  you 
have  any  interest  in  living  long 
enough  to  get  your  Social  Secu- 
rity taxes  back,  and  living  it  in 
good  health,  you've  got  to  do 
your  homework,  because  the 
doctors  you*ve  been  trusting 
haven't.  They're  generally  busy 
dealing  out  prescriptions  for 
drugs  and  operating  to  repair  the 
mischief  they  and  you've  done 
to  your  body  ihrough  negli- 
gence. Like  luu!^y  food,  polluted 
water  and  air,  a  lack  of  needed 
minerals,  immunization  shots, 
and  so  on. 

Yeah,  I  suppose  1  may  come 
across  as  a  health  nut.  Well 
there  are  a  lot  of  'em  out  there 
vi'ho' ve  been  caught  up  in  veg- 
etariimisni*  macrobiotic  diets, 
fasting,  popping  handfuls  of  vi- 
tamins, and  so  on.  I  like  to  see 
ideas  supp4>ned  by  common  sense 
and  by  a  number  of  dilTerent  re- 
searchers so  I  don't  buy  into  some 
kind  of  nincompoopery.  And, 
since  Fm  alninst  to  the  age  when 
half  of  my  compairiois  are  aheady 
dead,  it*s  probably  aboiii  dme  that 
1  started  paying  more  attention 
to  the  maintenance  of  my  body. 

Of  course,  if  you  don't  mind 
annovances  like  cataracts, 
Alzheimer's,  allergies,  anhritis, 
diabetes,  herpes,  osteoporosis, 
heart  aitacks,  high  blood  pres- 
sure., and  so  on»  hey,  ii's  your 
body,  and  from  what  Tve  been 
reading  in  books  nscommended 
by  your  fellow  readers,  none  i^i' 
this  is  necessary  or  unavoidable. 


'  It's  not  God  or  chance  that's 
rolling  the  dice,  ii*s  you. 

Mamiva  RB-67  V\  anted! 


The  best  equipment  photo 
camera  I  ever  had  was  the  old 
Mamiya  RB-67.  Then  my  staff 
photographer  sw iped  it  when  she 
quit.  Ouch!  But  how  do  I  prove 
il?  Tve  been  making  do  with  my 
35  mm  Nikon,  but  Td  like  to  re- 
place my  old  RB-67,  which  has  a 
6  cm  X  7  cm  negative,  and  d^ere- 
fore  makes  the  sharper  pictures 
needed  for  magazine  use.  The 
problem  is  that  Vm  ilirifty  (NSD 
=  never  spend  a  dollar),  so  Fd 
like  to  hear  frotn  any  reader  in 
the  camera  business  who  might 
be  able  to  Hnd  an  old  used  RB- 
67  for  me  at  the  wholesale  price. 
Camera,  back,  and  a  1 27 mm  or 
so  lens.  Maybe  a  macro  lens? 

Really  Bulged 

Tve  been  living  in  NH  for  34 
years  now  and  Tve  never  seen 
anydiiflg  like  the  ladybug  infes- 
tation we  had  this  spring,  I  was 
amazed  last  fall  when  1  w^as  out 
in  the  yard  pulling  dandelions 
one  day  and  I  was  almost  cov- 
ered by  ladyhugs.  Then,  all 
Ihrou^  March  and  April,  the 
windows  on  the  west  side  of  the 
house  were  crawling  with  them 
in  the  afternoons. 

Everyone  knows  that  lady- 
bugs  arc  goi>d,  so  I  was  surprised 
to  find  thai  they  bite.  Ouch! 
Hmm,  so  1  started  collecting 
ihcm  as  they  managed  to  some- 
how craw]  inside  mv  windows 

■If 

and  take  them  dinvnsiairs  to  our 
dining  room  mini-rain  forest. 
WeU,  big  dcaU  eh?  Hey,  I'm 
talking  100-500  bugs  some 
days!  Inside.  Never  in  all  the 
years  I've  lived  here  can  1  recall 
seeing  even  one  ladybug  coming 
inside  like  that. 

I  visited  a  chap  who  lives 
about  20  miles  from  here  and 
one  of  his  windows  was  swarm- 
ing with  lady  bugs  too.  What's 
going  on? 

The  X  FitaP 

While  I  enjoy  the  Fox '  '^  piDgram 

of  the  same  name,  in  this  case  it  has 
to  do  witli  mmsmuiation.  X,  as  in  x- 
former  or  x-miL  Well,  we  ase  "x"  for 
xial,.. meaning  cr>"s,  perhaps  short 
for  cross.  With  the  cold  hision  re- 
search going  more  and  more  into 
the  transmutation  of  elements  as 
an  explanaiiiin  for  the  excess 
heat  being  developed,  Fve  been 
keeping  my  eyes  open  for  any- 
thing relevant,  V  ve  written  about 
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this  recently,  so  I  won't  go  over 
it  again. 

Anyway,  when  I  read  about  a 
transmuiaiiofi  experience  m 
Rent's  The  Last  Skeptic  of  Sci- 
ence b<K)k.  I  quickly  ranled 
Ren6*s  cage  for  more  delaiis. 
The  experimcoi  described  m  ihe 
book  was  his  and  Pete  Ross's 
eflbrt  to  whip  up  some  small 
diamonds  out  of  carbon. 

Back  in  1977  they  made  a  fur- 
nace Dtit  of  a  25-gallon  steel 
drum,  which  was  sphi  in  half 
lengthwise  and  laid  on  its  side. 
They  lined  it  with  lime  as  a  re- 
fractory material  They  set  up 
two  long  3"  diameier  carbon 
rods  For  the  arc  and  powered 
them  with  a  large  electric  arc 
welding  machine.  They  loaded 
the  arc  area  wiih  calcium  carbide 
and  tunicd  on  the  power. 

Once  the  arc  goi  going,  the 
rods  were  pulled  back  and  iJie 
arc  was  able  to  coniinue.  bot  it 
was  only  drawing  250  watts, 
while  the  heat  being  generated 
was  more  in  the  thousands  of 
watts  range,  'llie  following  day, 
the  ptit  slarted  growing  into  a 
baby  volcano,  percolating  up  hot 
viscous^  material,  much  like  a 
volcano's  lava.  Concerned,  Pete 
lowered  the  power  to  slow  the 
growtti.  It  didn't  slow,  so  he 
poked  the  bubbling  mound  with 
a  half- inch  steel  rod.  It  instantly 
vapuri/ed  ai  least  a  half  inch  of 
the  rod.  shooting  a  blue-white 
light  beam  toward  the  roof  of  the 
old  warehouse  where  they  were 
working.  Pete  quickly  shut  off 
all  power,  yet  the  volcano 
continued  to  grow. 

To  Slop  the  mnaway  volcano 
Pete  broke  open  i|$  walls  and 
poured  in  more  calcium  carbide. 
This  stopped  the  reaction. 

The  bad  news  was  that  when 


ihey  sorted  through  the  remains, 
the  few  tiny  diamonds  they 
found  were  of  a  poor  quality  and 
worth  less  than  the  cnrreni  con- 
sumed making  them.  The  good 
news  (for  scientists  willing  to 
pay  attention)  was  the  anomaly 
of  finding  higher  atomic  weight 
elements.  Nothing  with  an 
atomic  weight  over  20  went  into 
the  mix,  and  clemenis  up  to  85 
(bismuth^  which  is  heavier  than 
lead,  and  is  as  high  as  you  can  go 
without  getting  into  the  radioac- 
tive elements)  resulted.  They 
found  a  lot  of  iron  (^^Fe),  wMch 
could  be  calcium  (.gCa)  plus 
carbon  (^C). 

They  tried  for  scver#5^ars  to 
get  Luiivcrsiiies  to  redo  the  ex* 
peri  me  nt  tmd  confirm  the  trans- 
mutation products.  Bat  since  the 
transniutuiion  of  elements  is 
"impossible,"  they  could  tlnd 
none  that  would  even  try.  1  asked 
Rene  what  happened  to  Pete  and 
he  said  thai  Pete  had  gotten  in- 
terested in  computers,  had 
hacked  his  way  into  the  CIA 
coiupuierN.  and  shortly  after  sud- 
denly disappeared  one  day  and 
nobody,  including  his  family* 
has  ever  seen  or  heard  Irom  him 
since. 

If  you  decide  to  try  this,  be 
sure  to  have  plenty  of  room 
around  for  accidents.  Rene  says 
to  have  the  electrodes  spring- 
loaded  so  they  can  be  pulled 
apart  quickly  when  things  start 
to  take  off  by  themselves.  And 
remember  ihal  virtually  all  of  the 
major  brc;ikihroughs  in  science 
have  been  made  by  amateurs 
who  didn't  know  that  it  couldn't 
be  done.  Remember,  too.  that 
few  of  the  beliefs  in  physics  50 
years  ago  are  still  l^elieved  to* 
day.  I'll  bet  the  same  will  be  said 
50  years  from  now. 


Renf's  Last  Skeptic  book  is 
available  exclusively  from  Radio 
Ba>kshop.  If  s  $25  +  $5  s/h.  tt  will 
ki^p  you  armed  widi  interesting 
ihinss  to  talk  about  for  weeks. 


A  Little 


Vem  Hargre^ves  K4HMV  just 
sent  me  a  QSL,  for  which  my 
dianks.  It  was  for  a  19A^  2m  con- 
tact. I  hope  Vem  isn't  as  far  behind 
with  everyone  else.  Vem  is  not 
only  still  active,  he^s  also  a  sub- 
scriber and  conuibutor  to  my  Cold 
I'usion  magazine,  plus  an  early 
expL'rimentcr  with  the  Beck  hlood 
puriiler  circuit. 

That  reminded  me  Ihat  the  50th 
anniversary  of  our  return  to  the  air 
after  WWII  went  by  without  any 
special  notice.  Since  J  was  teach- 
ing radio  at  the  New  London  (CT) 
Submarine  Base  at  the  time,  1  was 
able  to  gpt  on  the  air  the  day  they 
opened  2-1/2  meters  with  a  radio 
in  mv  lab.  That  weekend  I  brv^uiihi 
my  pre-war  walkie-talkie  up  from 
Brooklyn.  It  had  a  1G4GT  oscilla- 
li^r  with  a  IQSGT  modulator  and 
superregen  recei%er  i  made  ^\m- 
tacts  from  a  hill  on  the  sub  base 
evenings.  Then  they  opened  10m, 
and  1  got  on  there  the  first  day  the 
b*ind  opened.  One  of  m}^  first  con- 
tacts on  10m  was  Ed  Ricca 
W20CL  (now  K4FT). 

Thanks  Vem,  for  the  QSL. 

McDonald's 

A  reader  sent  me  a 
McDonald's  place  mat  extolling 
the  importance  of  immunization 
and  giving  the  ages  at  which 
children  should  be  given  shots, 
cititig  the  National  Medical  As- 
sociation and  the  National  Ctmn- 
cil  of  La  Raza,  whatever  they 
are.  Arc  they  fronts  ftinded  by 


the  pharmaceiiti^  fiampanies? 
I  sure  hope  you  do  your  home- 
work on  this  one  and  at  least 
read  hnmumzation.  The  Reality 
Behind  the  Myth,  hy  Walene 
James,  It's  on  my  $5  list 
of  '"Books  You're  Crazy  if 
You  Dont  Read."  If  this 
IxKik  doesn't  turn  you  into  a 
religious  fanatic  opposed  to 
immunization,  let  mc  know. 

We  spend  30-40%  more  on 
'*health  care"  than  any  other 
country  in  the  world,  yet  we 
have  40  mi H ion  people  wjih  ar- 
thritis (a  nutritional  diseikw)*  15 
million  with  asthma,  and  over  a 
million  new  cancer  cases  annu- 
ally, of  which  lialf  will  be  fatal. 
And  the  situation  is  getting 
worse,  not  better!  Heck,  accord- 
ing to  a  Nader  report,  over 
300,000  people  die  a  year  just 
due  to  mistakes  in  hospitals. 

Until  mass  immunization  of 
our  kids  came  along,  autism  was 
vinoally  unknown^  as  were  dys- 
lexia, learning  disabilities,  and 
hyperaciiviiv-  Now^  we  has^e  mi!* 
lions  of  hyperactive  kids,  so  we 
drug  them  with  tranquilizers, 
frying  their  brains,  and  wonder 
whv  the  SAT  scores  have  been 
plummeting.  No  problem,  they 
just  lowered  the  scale- 

What  can  you  do  about  it? 
Well,  if  one  13-year-old  kid  can 
make  a  worldwide  fuss  over 
child  labor,  complete  with  an  in- 
terview on  60  Minutes,  you  too 
can  move  mnimlains.  Arm  your- 
self with  die  facts  and  then  get 
busy.  One  way  to  have  a  good 
chance  at  being  able  to  change 
things  is  to  run  for  your  state 
legislature.  That  will  give  you 
access  to  the  media,  and  an 
opp*)nunily  to  make  adiflcnence. 

Or  have  your  brains  been  fried 
too? 


Rbbue  &  Bevonb 

Continued  from  p€ige  71 

communicate  with  must  also  use 
the  same  frequency  range  (IF)  to 
receive  on.  It  doesn't  matter  what 
frctjuency  you  select — just  lune 
the  FM  radio  to  a  quiet  place  on 


the  dlaL  say  the  lowest  frequency, 
88  MHz,  ITie  modulator  must  still 
be  used  as  is.  Of  course,  the  fre* 
quencies  on  10  GHz  will  now  t»e 
88  MKz  apan  instead  of  30  MHz« 
as  with  the  PC  board  unit.  Now 
this  is  a  simple  project:  1  hope  you 


enjoy  simple  microwave  openuion. 
We!L  that's  it  for  this  month. 
Next  month  1  will  cover  >ome 
additional  test  circuits  to  add 
pleasure,  smooth  methods,  and 
lest  procedures  for  microwave 
operation.  One  of  them  is  the 


microwave  retlection  antenna  us- 
ing the  30  MHz  TTL  oscillator. 
For  questions,  drop  me  a  line  on 
the  Internet  at  clhough@aoLconi, 
or  send  an  SASE  to  the  address 
at  the  beginning  of  this  colunui. 
73  Chuck  WB6IGR 


mione  8(X)-274-7373  or  603-924'00?B, 


Radio  Booksiiop 


New  Book! 

Simplified  English  -  By 

Ray  Eisner.  Isn't  it  about 
time  that  Hngiish  was 
spelled  Ihc  way  it  sounds? 
Well,  Ray  has  done  it!  He's 
restructured  English  so  it's 
spelled  just  as  it  sounds. 
He's  gotten  rid  of  double 


FAX  603-92-1-8613,  or  see  order  Ibnn 

letters,  letters  that  sound  the 
same,  silent  letters,  and  so 
on.  We're  still  spelling  our 
words  the  way  they  were 
pronounced  back  when  the 
first  diclionaries  were  writ- 
ten, bui  our  spelling  has 
never  caught  up.  This  16- 
page  booklet  by  Eisner  was 
too  long  tt}  print  in  7i,  so 
now      we*  re      making      it 


on  py^c  88  for  ordering  information. 

available  for  anyone  inter- 
ested. Il's  $5  postpaid  iJi 
the  US  and  Canada,  $6 
elscwheres.  The  resulting 
English  will  be  simple  Id 
learn,  even  for  kids  and  for- 
eigners. Where  better  to 
iniate  such  a  badly  needed 
language  change  than  via 
amateur  radio?  Ok,  fb  es  cut 

OtfL 


JMore  stuff 

Books  YouVe  Crazy  If 
Vou  Don't  Read... 28  pages. 

$5  ppd. 

How  To  Make  Money  -  A 
Begiuiier*s  Guide...  24 

pages.  $5  ppd. 
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73  Review 


Mumber  90  on  your  Fe^bBCk  carcf 


CMOS  Super  Keyer  3 


"State-of-the-Art  Keyer  Kit  is  a  Bargain!" 


Marshall  G.  Emm  AA0XIA/K5FN 

2460  S.  MolineWay 
Aurora  CO  80014 

't's  probably  a  sign  of  the  limes,  but 
.when  it  comes  to  Morse  kcyers  and 
keyer  kits,  there  isn't  a  whole  lot  lo 
choose  from.  There  are  lois  of  "basic" 
iambic  keyers  based  on  the  Curtis 
8044ABM  chip  or  an  imitator,  starling 


All  settings  and  the  contents  of  the 
memories  are  stored  in  NV  RAM, 
which  is  permanent  and  does  not  re- 
quire a  battery  or  power  connection. 

Power  consumplion  is  extremely 
low,  typically  20  niA  key-down  and 
10  liA  w-hcn  idle,  so  it  is  perleci 
for  battery  operation  in  emergency 
conditions. 


It*s  probably  fair  to  say  that  the  CMOS  Super  Keyer  3  is  the 
most  feature-rich  and  flexible  keyer  on  the  market/^ 


at  around  the  $20  mark.  Then  there  are 
the  all-the-bclls-and-vvhistles  memory 
keyers,  which  start  at  around  St 00  and 
go  well  above  that  figure.  So  it  was  a 
pleasant  surprise  to  find  a  memory 
keyer  available  as  a  board  kit  tor  a 
mere  $58  postpaid. 

The  CMOS  Super  Keyer  3,  available 
as  a  board  kit  from  Idiom  Press,  is  a  full- 
featured  keyer,  with  a  substantial 
amount  of  memory  (1530  characters) 
configured  as  either  6  or  18  separate 
messages,  and  enough  functions  and  fea* 
lures  to  fill  a  couple  of  books;  for  ex- 
an^le.  the  tutorial  and  operating  guide 
that  comes  w  iih  the  kiL  It  does  just  about 
everjlhing  you  can  think  of,  and  the  price 
is  subManiially  fc»elow^  that  of  anj  other 
menxiry  keyer  or  kit  pnesently  available. 

The  features  of  this  keyer  an^  loo  numca>us 
to  describe  individually.  Ttere  are  twenty 
Usied  featuns  on  ihe  first  page  of  the  manual, 
which  include  but^t  sending  to  990  wpm, 
contest  serial  numbering,  and  full  beacon  ca- 
pability.  There  are  19  function  mmmands.  18 
innuiry  functions,  1 1  pnigraniming  functions 
which  caji  be  embedded  in  stored  message 
texu  mid  7  two-button  direct     commiuids. 

Some  features  that  I  found  to  be  of 
pailicular  interest: 

You  use  Morse  to  communicate  with 
the  keyer.  Commands  are  sent  from  the 
paddle,    and    the    keyer    responds,    in 
Morse,  via  the  speaker! 
80  73  Amateur  Radio  Today  •  Juty  1996 


You  can  select  any  of  ten  different 
keyer  emulations  so  the  CMOS  3  wil! 
work  just  like  the  keyer  you  are  used  to. 

It's  probably  fair  to  say  that  the 
CMOS  Super  Keyer  3  is  the  most  fea- 
ture-rich and  Hcxiblc  keyer  on  the  mar- 
ket, but  there  is  a  catch,  or  two.,.. 

First,  when  Idiom  says  "board  kit'' 
they  mean  exactly  thai.  You  get  the  cir* 
cuit  board,  the  board-mounted  compo- 
nents, and  the  tutorial/operating  book. 
That's  it  Figure  another  $20  or  so  for 
hardware:  a  box,  six  push  button 
switches,  a  pot  for  speed  selection, 
speaker,  and  jacks  for  paddle  and  key 
line,  I  added  a  straight  key  jack,  and  a 
second  keved  line  with  a  switch  so  that  I 
can  key  rig  a,  rig  b,  or  both.  I  also  added 
an  LED.  a  type  7805  voltage  regulator 
(RS276-I770),  and  a  manual  tune 
switch. 

Second,  although  the  CMOS  3's  ante- 
cedents have  been  around  a  long  time 
(the  CMOS  II  was  described  as  a  project 
in  the  ARRL  Handbook  from  1992- 
1995),  it's  not  like  buying  an  ordinary 
kit,  exactly.  Version  3  was  announced 
and  described  in  the  August  issue  of 
QST,  and  shown  on  the  magazine^s 
cover  as  a  '^weekend  project,''  but  you 
couldn't  build  it  from  the  article;  there  is 
only  one  supplier  of  the  board  and  the 
programmed  chip-  So  in  this  reviewer's 
opinion,  the  anicle  should  have  been 


labeled  as  a  product  announcement  and 
not  a  project*  but  that  is,  of  course,  a 
criticism  of  QSZ  not  the  keyer 

The  "kif '  from  Idiom  does  not  include 
any  construction  information  or  instruc- 
tions. There  is  an  oblique  reference  to  a 
^'construction  article"  which  turns  out  to 
be  the  article  in  the  ARRL  Handbook  (in 
accordance  with  Murphy,  I  have  the  '91 
and  *96  Handbooks).  In  subsequent  cor- 
respondence. Idiom  has  promised  to  in- 
clude at  least  minimal  construction 
information. 

Construction 

Building  the  CMOS  3  is  relulively 
straightforward —  it's  a  matter  of  popu- 
lating the  circuit  board  and  making  the 
connections.  Without  any  instructions, 
you  will  need  to  consult  ihc  circuit  dia- 
gram (in  the  center  of  the  manual)  to 
identify  component  values.  There  are 
only  two  issues  which  may  require  clari- 
fication. You  can  probably  deduce  both 
of  them,  but  I  have  found  that  it  is  fiener- 
ally  not  advisable  to  make  any  assump- 
tions when  building  a  complex  kit! 

1 ,  The  orientation  of  the  resonator  Yl 
doesn't  matter;  it  can  go  in  either  way, 

2.  Some  external  wiring  ases  a  shared 
ground  return  connection  (e.g,  the 
switches),  while  other  components  have 
labeled  connections  for  bolh  wires. 

You  will  need  to  be  very  careful  with  ttie 
soldcring>  The  CPU  chip  six:ket  has  38  pins, 
and  the  iracks  on  one  side  of  it  ait*  the  ck>sesi  I 
have  ever  seen.  You  will  need  a  very  light  sol- 
dering iron  with  a  fine  lip.  I  soldered  under  a 
laige  magnifying  glass,  pausing  fi^ucntly  to 
clieck  my  v^txt:  \\i\h  a  lOx  loupe, 


Since  bath  ICs  (the  CPU  and  memory) 
are  CMOS  devices,  they  are  exiremely 
sensitive  lo  static  electric ily.  Handle 
them  no  niore  than  absolutely  necessary, 
and  it  is  a  good  idea  to  ground  yourself 
whenever  you  are  working  with  them,  A 
ground  wire  with  an  alhgalor  clip  at- 
tached to  yoiff  metal  watch  band  or  a  fin- 
ger ring  is  fine.  Before  you  insert  the 
chips  in  their  sockets,  connect  the  nega- 
tive power  supply  lead  first  and  ground 
it. 

RFI  Problem 

The  CMOS  3's  CPU  is  a  computer, 
'  and,  like  all  such  devices,  it  generates 
RF  hash  which  is  audible  across  the  HF 
spectrum.  Without  shielding,  the  level  is 
high  enough  lo  cause  problems  with  re- 
ception, and  makes  QSK  (break-in)  op- 
eration impossible.  Note  that  the  hash  is 
generated  only  when  the  processor  is 
w<irking,  i.e.  when  you  key  it,  send  a 
command  or  inquiry,  or  send  from 
memorv'.  If  you  use  ihe  beacon  mode  to 
send  CQ,  the  hash  will  be  generated  dur- 
ing the  pause  between  calls,  so  you 
should  do  everything  possible  to  mini- 
mize it. 

You  can  add  bypass  capacitors  to  al] 
external  connecuons.  and,  as  suggested 
in  the  QST  article,  you  will  want  to  in- 
stall the  keyer  in  a  metal  box.  Indeed, 
one  of  the  authors  made  the  illustrated 
box  from  copper-clad  PC  boarti  material. 
Finally,  use  shielded  (e.g.  audio)  cable  to 
connect  your  paddle  and  your  rig. 

I  did  all  of  the  above  (using  a  steei  box 
in  place  of  a  copper  one),  and  siill  have  a 
problem.  Next  step  will  be  to 
''deconstruct"  the  kcycr  and  place  ferrite 
beads  on  all  wires  connected  to  the  circuit 
boaid.  As  it  stands.  Ihc  level  of  RFI  is  just 
a  nuisance  and  not  a  critical  problem. 

Operation 

The  CMOS  Super  Keyer  3  is  a  joy  to 
operate.  There  are  a  lot  of  functions  and 
commands,  but  they  are  generally  mne- 
monic and  therefore  easier  lo  use  than 
the  digital  codes  common  on  ''keypad" 
keyers.  For  example,  you  put  the  keyer 
into  inquiry  mode  and  send  "S'*  to  have 
it  report  the  currently  selected  sendiag 
speed. 
The  keyer  has  three  operating  modes: 
Direct  Sending  mode.  Whatever  you 
send  with  the  paddle  is  processed  and 
used  to  key  the  transmitter  directly. 


Command    mode.    Pressing    one    or 
more  buttons  causes  the  keyer  to  send 

from  memory  or  carry  out  programmed 


h  clumsy  and  requires  a  second  com- 
mand in  order  to  make  any  speed  change 
later  (the  speed  pot  is  ^Misengaged**), 


£i 


You  can  build  the  CMOS  Super  Keyer  3  in  about  three 

hours.  '^ 


or  keyed  instructions.  For  example, 
pressing  button  1  causes  the  keyer  to 
send  the  contents  of  memory  register 
one.  Simultaneously  pressing  buttons 
one  and  two  puts  the  keyer  into  keyed- 
command  mode,  and  )0u  use  your 
paddle  to  send  the  relevant  function 
command. 

Inquiry  mode.  Slmuhaneously  press- 
ing buttons  five  and  six  puts  the  keyer 
into  inquiry  mode.  Paddle  an  inquiry 
command  and  the  keyer  win  respond  by 
"sending"  the  current  setline: 

In  both  comn^and  and  inquiry  modes 
you  will  receive  feedback  in  Morse  from 
die  speaker,  and  you  can  set  a  different 
speed  for  this  type  of  communication  than 
the  sending  speed.  Conmiunication  be- 
tween the  user  and  the  keyer  is  handled 
'oflf-Iine,"  without  keying  the  rig. 

The  designers,  KC0Q  and  N0n,  are 
amenable  to  suggestions;  indeed  the 
QST  article  says  that  Version  3  arose 
largely  from  user  feedback.  There  are 
some  things  Vd  like  to  see  in  a  software 
upgrade,  and  in  the  context  of  a  review  it 
should  be  noted  that  these  arc  things  that 
are  missing  in  Version  3: 

A  function  to  set  an  absolute  speed  in 
wpna.  As  currently  programmed,  you 
can  achieve  the  same  effect  by  specify- 
ing a  range  with  the  same  figure  entered 
for  both  upper  and  lower  limits,  but  this 


Have  a  paddle-touch  terminate 
memory  sending  without  keying  the 
paddled  clement.  Some  kcyers  work 
one  way,  some  the  other,  so  perhaps 
this  could  be  a  user-selectable  option. 

Ofler  "bug  mode"  as  one  of  the  emula- 
tions, i.e.  have  the  dit  paddle  send  diLs.  but 
the  dash  paddle  in  "straight  key"  mode, 

A  function  to  copy  the  contents  of  one 
memory  location  into  another.  This 
would  allow  for  easier  building  of  com- 
plex messages  v^ilh  repetitive  text. 

An  ability  to  edit  a  message  from  the 
first  word,  and/or  an  ability  to  insert  text 
into  an  existing  message. 

Conclusion 

If  you  have  good  soldering  skills,  you 
can  build  the  CMOS  Super  Keyer  3  in 
about  three  hours,  depending  on  how 

you  handle  the  hardware  options.  The 
result  will  be  a  keyer  that  is  every  bit  as 
good  as  any  keyer  you  can  buy.  with  the 
advantage  of  relatively  low  cost 

Availability 

The  CMOS  Super  Keyer  3  kit.  com- 
prising circuit  board  and  all  board- 
mounted  components,  is  available  by 
mail  order  only  from  Idiom  Press.  RO. 
Box  1025.  GeyserviUc  CA  95441 
(916)  857-3524, 


QSL    Contest 

Did  you  buy  your  QSL  off  a  rack,  or  did  you  put  some  thought 
and  creativity  into  it?  If  you  think  you  have  a  winner,  send  it  in 
and  let  us  have  a  look  at  it.  Who  knows,  it  might  make  the  cover 
WcU,  maybe  page  85  or  so.  Or  maybe  Wayne's  wastebasket.  II  it's 
declared  a  winner,  you'll  get  a  CD  of  your  choice  of  any  of  26 
kinds  of  music,  as  listed  in  Wayne's  November  editorial  Youll 
also  see  it  in  73! 

Send  it  to: 

QSLContest, 

73  Magazine, 

70  N202, 

Peterborough  NH  0345  8-11 07 

B ri bery  ?  You  Bet ! 
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Ham  Shack  Test  Equipment 

Continued  Jrom  put^e  1 0 
SWR  analyzer 

This  commercial  in^tnimenl  is  invalu- 
able for  measuring  anlennas,  as  well  as  ai 
ihe  end  of  ihe  feeders  in  the  shsark.  It  also 
enables  you  lo  determine  anlcnna  luner 
control  sellings  without  putting  the  irans- 
iiiiuer  on  the  air  and  generuiiny  QRM. 

Several  manufacturers  offer  dilTerent 
models,  tor  HF  as  welt  as  VHF  and  L^HF. 
Manv  include  an  LCD  rcadnut  of  the  fire- 
(juency  ol'  the  internal  oscillator,  and  can 
be  pncssed  into  service  as  frequency 
counters  over  ihcir  ranges,  although  most 
require  a  fairly  subsiandal  input  signal. 
Some  alsc^  measun:  radiation  resistance  at 
the  feed  point. 

Some,  pi>ssibly  all,  cdn  be  used  as  a  dip 
oscillator  to  check  the  resonant  frequency 
of  luned  circuits,  and  the  value  of  either  L 
or  C  if  one  or  the  other's  value  is  known 
accuraiely,  MFJ  offers  an  adapter,  prima- 
rily a  coil  of  wire  wound  on  a  form,  for 
several  models  of  their  analyzers,  allowing 
them  lo  be  llsccI  as  accurate  dip  oscillators. 

Although  the  tuned  oscillator  in  these 
anal  v/ers  is  not  especially  stable,  it  can  be 
used  as  a  signal  generator.  The  output  of 
most  analy/.crs  is  nelativcly  high:  the  RF 
voltage  approaches  I  volt  RMS  no  load  at 
160  meters,  and  a  bit  less  as  the  frequency 
is  increased.  You  skiuld  use  an  attenuator 
if  you're  feeding  the  antenna  input  of  a  re- 
ceiver directly,  or  stick  a  wire  in  ihc  central 
output  tennina!  and  radiate  a  signal  to  the 
pceiver. 

In  general,  prices  begin  just  under  $100 
and  gi>  up.  Lot^k  at  what  is  avaiiable.  con- 
sidering the  bands  you  normally  work  or 
plan  to  wi^rk.  and  chtKise  the  best  analy/er 
you  can  affoni.  An  SWR  analyzer  is 
strongly  recoinincnded  as  an  invaluable 
addition  to  your  shack. 

Field  strength  Qieter 


A  small  field  strength  meter  silling  al 
four  operating  position  will  continuously 
monitor  the  power  radiated  from  \'our  an- 
tenna, when  it  isn't  being  used  to  check  the 
radiation  pattern,  front -to-back  ratio,  and 
major  lobe  width  of  your  beam.  Tlie  ham 
Hleniture  is  filled  with  manv  different  de- 
signs  lor  various  types  of  field  strength 
meters,  and  home-brewing  is  the  cheapest 
way  to  go, 

ilk  short  vertical  whip  or  piece  of  stiflf 
Dfire  feeding  a  voltage  doublcr,  consisting 
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of  a  pair  of  gennanium  diodes  bypassed 
by  a  0.01  \xF  disc  capacitor,  into  a  10k 
ohm  pol  with  a  microammcter  from 
wiper  to  ground  will  be  adequate  for 
most  ham  stations. 

Should  you  require  accuracy  instead  of 
relative  measurements,  the  ARRL  Hand- 
btfok  has  had  a  suitable  design  for  several 
years.  Commercial  (and  exucmely  expen- 
sive) accurate  instnmients  with  digital 
readout  are  available  from  several  manu- 
facturers who  advertise  in  ham  magazine. 

Frequency 

Accurate  frequency  measurement  is 
necessary  when  aligning  receivers,  check- 
ing band  edges,  cahbrating  analog  dials  on 
home-breu  receivers,  VFOs  and  some  test 
equipment,  and  in  many  other  siluaiions. 

The  simplest  and  cheapesl  way  is  to 
build  a  secondarv  frequency  standard 
(crystal  marker  generator).  A  unit  based  on 
a  digital  oscillator  using  a  74LS00  and  a 
10  MHz  surplus  microproces,sor  crystal. 
followed  by  a  few  74LS90  decade  dividers 
and  a  74LS74  dual  llip-nop*  will  pnxluce 
kno\^Ti,  stable  frequencies  of  1  MHz,  100 
kHz,  50  kHz.  25  kHz  and  10  kHz,  with 
harmonics  well  into  the  VHF  range.  The 
10  MHz  oscillator  must  be  set  on  fre- 
quency either  with  a  frequency  counter  or 
by  zea")  beating  against  WWV  during  ihe 
seven-second  period  evcr>'  minute  when 
the  carrier  is  not  tone  modulated.  The  cost 
of  the  mai'ker  generator  should  not  exceed 
$10,  though  it  can  be  zero  if  you  have  a 
welHilled  junk  box  or  know  someone 
who  does. 

A  much  handier  (and  highly  recom- 
mended) step  up  is  to  purchase  a  commer- 
cial frequency  counter  A  gre^t  many  are 
available,  covering  diflereni  frequency 
ranges  and  having  di tiering  saisitivities  at 
various  prices,  some  of  which  are  raUier 
high. 

If  you  arc  interested  in  microwafves,  you 
ViiW  warn  a  counter  capable  of  making 
measurements  in  the  gigaheri/  range.  If 
you  usually  operate  HF,  VHF.  or  UHF 
through  the  70  cm  band  (this  includes  the 
majority  of  hams),  m>  personal  recom- 
mendation is  the  Ramsey  CT-90  frequency 
counter.  It  covers  10  Hz  to  600  MH/  with 
a  nine-digit  LED  readout  and  three  gate 
peritxls:  OJ,  1.  and  10  seconds.  Sensitivity 
is  less  than  10  mV  trom  10  H/.  to  150 
MHz.  and  less  than  150  mV  up  u>  600 
I  MHz-  Construcled  in  the  standard  small 
,  Ratiasey  cabinet,  about  5"  x  5"'  x  1-1/2" 


high,  it  can  be  powered  by  12  volts  AC  or 
DC,  or  by  four  A  A  NiCd  intemal  batteries 
which  are  kepi  charged  whenever  the  sup- 
plied wall  transformer  is  in  use.  Ramsey 
offers  two  pmbes.  one  for  1 0  Hz  to  20  kHz 
and  the  other  from  there  to  600  MHz,  but 
you  can  easily  build  your  own  for  a  very 
few  dollars.  The  advertised  price  for  the 
CT-90  is  SI 69.95,  (Ramsey  Electronics 
Inc.,  793  Canning  Parkway,  Victor  NY 
11454:  (716)  924-4560). 

Although  I  use  the  Ramsey  and  recom- 
mend it  highly  (I  operate  only  40  through 
1 0  meters),  there  are  a  number  of  manufac- 
turers offering  frequency  counters  and  ytiu 
shtiuld  investigate  them  alL  depending 
upon  your  own  special  needs.  Company 
specifications  and  prices,  and  then  chcK^sc 
the  best  instrument  for  the  money. 

Inductance 

Tbe  chances  are  that  unfess  you  do  a  lot  of 
experimenting  and  building  VFOs,  receivers, 
etc,,  you  won't  need  to  measure  miiny  small 
inductances,  How^ever,  for  home-brewos  and 

QRP  cnthusiasLs  who  dt^  need  to  know  the 
value  of  small  coils  (20  (LiH  or  less),  there  an! 
several  choico^. 

Commenrial  LCR  meters,  which  look 
much  like  DMMs,  are  widely  available  fa)in 
many  manufacuirers  at  fairly  high  prices. 
Buying  one  if  you  iilready  have  a  lull  function 
DNM  is  overkill  Other  much  more  expen- 
sive inductimce  bridges  arc  available  com- 
mercially, hut  most  hams  can't  alTortI  them 
and  don't  need  them.  Occasionally  a  "bo^it  m- 
chor*'  such  as  the  supeiti  Bcw^nton  Q-Meter 
becomes  available  on  Uic  surplus  market,  but 
al  a  fairiy  high  price. 

Anotlicr  choice  is  to  build  your  omi.  The 
1995  ARRL  Handbook  describes  a  multi- 
range  induciance  bridge.  Several  ranges  ai€ 
hcvond  those  of  intcn^t  to  most  home-bncw- 
ers,  but  they  mi^tcome  in  handj  st^mcday. 

My  personal  recommendation  is  one  that 
I  designed  and  iLScd  (see  'The  Handy  In- 
ductance Bridge,"  73  Amiueur  Radio  To- 
day, May  1991,  page  U).  1  have  since 
mtKlillcd  the  RF  generator,  eliminatin!^  the 
two  uransistors  and  substituting  a  74LS00 
crvstal  oscillator. 

For  a  simpler,  cheaper  inductance 
meter,  please  see:  *'A  Simple  Induciance 
Meter,"  73  Amateur  Radio  Today.  June 
1996.  This  is  not  a  bridge  and  uses  an  en- 
tirely dittcreni  means  of  measuring  in- 
ductance, climinalina  the  need  for  a 
zero-center  meter  which  the  instrument 
in  the  1991  reference  requires. 


Capacitance 

in  case  your  DMM  does  not  measuie 
Cdpaci lance,  you  can  construct  a  simple, 
accurate  instrument  for  less  than  $5.00, 
Please  see  "A  Simple  Capacity  Meter," 
73  Amateur  Radio  Today,  March  1996, 
page  7L 

Audio  frequency  generator 

A  smble,  known  frequency  source  of  clean 
audio  bciwecn  300  and  3,000  Hz  Ls  necessarv^ 
when  checking  audio  circuits,  and  is  invalu- 
able w  hen  designing  and  building  active  and 
passive  audio  filios,  and  when  setting  the 
center  fn^quency  of  SCAF  Busts.  The  fre- 
quency must  be  variable,  and  so  must  its 
level;  iWs  eliminates  small  Sxed-frequency 
osciUaiof^.  Commenria)  audio  goicfattn^ 
covering  several  wide  frequency  ranges  are 
available.  Not  only  arc  tliey  large  and  costly, 
but  they  iilso  have  much  ha>ader  capabilities 
Lhan  the  3CK)-3,000  Hz  niossl  liams  need.  A 
much  cheaper  and  far  more  stable  and  accu- 
rate option  is  to  build  your  own  {see  Xrystai- 
Conlrolled  Audio  Generattir,"  73  /XiruUeur 
Radio  Today,  November  1995,  page  28. 
Note:  Th^e  Ls  an  error  in  the  schematic;  Cll 
should  connect  bdween  the  Q3  eniitl£T  and 
the  Q2  emitter)  This  sinqde  irLstniment  cov- 
ers tlie  300-3,000  Hz  range  when  calibrated 
The  parts  cost  shi>uld  not  exceed  $10.  The 
stability  and  accuim^y  will  be  that  of  the 
crystals  used. 

Multiple  voltage  module 


It  is  tfilirlrat  '"you  can't  have  loo  many 
power  supplies.*'  However,  power  supplies 
are  bulky,  costly,  hot  ami,  unless  needed 
most  of  the  time,  represent  a  waste  of  dol- 
lars. However,  it  is  often  necessary  to  pro- 
vide a  fixed  voltage  to  a  circuit  being 
designed  or  a  piece  of  equipment  being 
tested  or  serviced.  Most  of  the  time  the 
needed  voltage  will  be  other  than  that  sup- 
plied by  the  station  puwer  supply.  A  com- 
mon example  is  the  +5  volts  required  by 
TTL  digilal  chcuits,  or  the  6  or  9  volts 
needed  to  power  a  portable  radio  you* re 
working  on. 

The  home-brew  answer  is  cheap  and 
simple.  Mount  7805, 7806,  7808  and  7809 
regulators  in  a  smaU  aluminum  box  (which 
also  serves  as  a  heat  sink  for  the  regula- 
tofs).  Mount  at  least  two  RCA  jacks  for 
^ch  voltage  output.  Fe^  the  box  with 
13.8  VDC  from  your  station  supply.  By- 
pass the  DC  line  where  il  enters  the  box 
with  both  a  0.001   ^tF  and  a  OJ  |iF 


capacitor.  Use  the  same  values  of  ca- 
pacitance to  bypass  each  pair  of  voltage 
output  jacks. 

To  make  this  unit  even  more  versatile, 
connect  a  3 1 7T  variable  regulator  and  a  5k 
pot  and  another  RCA  output  jack  (remem- 
ber to  bypass  it)  and  you'll  also  have  an 
ampere  at  about  2  to  12  volts  DC.  Don*l 
forget  to  insulate  the  tab  of  the  3 17T  from 
the  case. 

Oscilloscope 

Of  all  the  iiemsof  test  equipment  helpful  to 
bams,  the  scope  is  the  most  usefiil  and  versa- 
tite.  hfciwev^,  they  an:  large,  generally  heavy, 
and  always  expensive:  wi  every  ham  can  af- 
fond  one,  BuL  if  your  budget  \^dll  stretch  that 
far,  a  good  widd>and  oscilloscope  will  be 
most  usefiil. 

For  the  ham  who  opemtes  primarily  in  ihe 
HF  bands,  a  'scope  with  a  50  MHz.  hiind- 
widtli  will  do  a  Bne  job,  although  a  KX)  MHz 
bandwidth  would  he  even  better.  It  she juld  be 
a  dual-trace  'scope.  Occasionally  such  a 
'scope  appears  on 
the  suiplus  market 
at  a  price  starting 
around  S350,  Such 


buying  even  a  bargain  'scope  which  is 
from  the  vacuum  tube  era.  Tubes  have 
become  scarce  and  expensive.  This  sup- 
plien  as  well  as  Tucker,  often  have  other 
suitable  surplus  'scopes.  Get  their  cata- 
logs and  keep  checking  ads.  To  my 
knowledge,  for  you  microwave  buffs, 
oscilloscopes  with  a  bandwidth  of  3,000 
MHz  are  available  but  their  cost  is 
prohibitive, 

Aboul  the  only  other  option  is  to  locate  a 
good,  recent  Heathkit®  'scope  with  a  5  or  10 
MHz  or  more  bandwidih  at  a  hamtciit,  and  if 
it  works  and  the  pri(^  is  right  buy  it  Then 
build  the  HF  adapter  described  in  the  ARRL 
Handbook  adjusting  its  oscillator  frequency 
ds  retpaired.  This  w ill  allow  you  to  see  a  high 
frequency  signal  on  a  low^  frequency  'scq^e, 
and  the  overall  cost  will  be  much  less. 

A  personal  tiote 

I  own  and  use  everything  I  have  discussed 
here-except  an  oscilloscope.  Would  anyone 
like  to  donate  one  to  n^  (hal )? 


Radio  Bookshop 


'sOTp^  were  built 
by  companies  like 
Hewlett-Packard, 
Tekcnonix,  eic-,  for 
the  military.  All  of 
these  are  solid  state 
(except  for  the  Cl^) 
and  dual-trace.  Most 
have  a  1(K)  MHz 
frame,  but  many 
will  have  50  MHz 

Those 
biiilt  for  the  Navy 
cost  the  taxpayers 
$3300  each,  and 
they  am  't>ui]t  like  a 
battleship''  and  al- 
most as  heavy.  If  you 
can  afford  $350- 
$400  or  so  and  can 
Undone,  grab  it! 

Some  rather  lai]gp 
and  heavy  vactnim 
tube-type  Tektn>nix 
^scopes  in  their  500 
series  are  usually 
available  from  out- 
lets  such  as  Fair  Ra- 
dio Sales,  Inc.  in 
Lima,  Ohio,  but  1 
do  not  recommend 


Phi  Hie  S00-:74-73Ti  Or  mi  9l4-0ft5fc,  FAX  «J^y24'86J3,  or  see  onkr  (ofra  tm  page  SS  ior 
4,Mil^^nDj^  oifonxutioii. 

Great  ARRL  Books! 

AR1996  The  ARRL  1996 
Hundbook  incltides  the  latest 
innovations  in  ham  radio,  plus  all 
the  fund  amen  la  J  tiaia.  $38.00 
ARiOS6^4  ARRL  Operuttn}* 
Manuul  tn  formal  ion  on  how  to 
make  the  best  use  of  your  station, 
including  interfa^iing  with  home 
computers,  OSCAR.  UHF- VRF. 
SI  8.00 

AR4173  Now  You^re  Talking!  All 
Vou  Need  To  Ciet  Wnir  First  Ham 
Riidio  f Jcense-A  complete  study 
guide  for  ibe  Technician  and  Novice 
written  exam,  Practical  information 
every  beginner  needs  is  wrirten 
cleafty  and  simply  and  m  small 
doses'  S19-00 

AR4734  ARRL Anttnna  Book.  Best 
and  most  highly  regarded  mfo  on 
antenna  fundainenials.  transmission 
lines,  design,  and  consuuctioti  of 
wire  antennas.  $30,00 
AR3I77  ARRL  Spread  Spectrum 
Source  Book  From  a  deceptively 
sitnpie  beginning,  a  group  of 
experimenters  set  out  to  develop 
first  theoretical  and  later  praciicaE 
systems  for  spread  spectrum 
communications.  This  book 
consists  of  articles^  papers  and 
govemmeiit  reports  that  document 
the  process  whereby  amateur 
spread  spectrum  progressed  from 
the  drawing  board  lo  the  airwa\es. 
$20.00 

AR3S5I  Hints  and  KinhsHbas  for 
setting  up  your  gear  for  comfortabk 
efficient  operation.  S  10.00 
AR4653  Compant<»n  Software  for 
Weather  Satellite  Hand  book 
5^1/4"  MS-DOS  lloppyS  10.00 


ARRL  License  ^^Biuls: 
AR4J8I  Technician  CJass  S6,00 
AR46H8  General  CJass  S12.00 
AR3274  Advanced  Class  S8,Q0 
AR3272  Extra  Class  %>im 
AR3 1 85  The  Satellite  Experimenter's 
Handbook     by     Martin     fJavidoff 
K2lfBC     EspoiKled     and     revised 
Rxtising  on  sateUkcs  buill  by  and  for 
the      iniemational      radio      amaleiar 
coiimiuniiy  S20.00 

AR4645  Satellite  Anthtilogy  The 
latest  infonnation  on  ( >SC ARx  9 
tbrou  13  as  well  as  the  RS  sjtelittes, 
the  use  of  digital  modc^.  tracking 
antennas.  RUDAK.  niicrocomputer, 
and  more!  Si 000 

AR2973  Complete  DX'er  by  Bob 
Locker  W9K1  Leam  how  to  hunt 
DX  and  obtain  hart- to- get  QSL 
cards.  $12.00 

AR0402  Solid  State  Desisn  Good 
basic  informaiioa  circuit  designs 
aiul  applications:  descriptions  of 
receiverss  transmitters,  power 
supplies,  and  test  equipment  S  15.00 
AR497 1  ARRL  Repeater  Dit^ectoiy 
1995-19%  Over  19.000  listings  with 
digipeateis,  bandplans,  CTCSS 
(RL(TM))  tone  chart,  frequency 
coonlinatoirs^  ARRL  sfiedal  service 
ctubs^  and  beacon  listings  from 
l4MHz  to  24GHZL  S7.00 
AR466I  ARRL's  Antennii^  & 
Techniques  for  Low- Band  DXing 
can  be  your  ticket  to  low -band 
success.  S20*00 

AR4483  Weather      Satellite 

Handbook  by  Dr.  Ralph  Taggart 
WAHLX^T  Expanded  and  revised  to 
reflect  today's  wealher-fax  satellite 
lech  no  logy.  S20.00 
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Specirl  euents 


Listings  are  free  of  charge  as  space  permits.  Please  serjd  us 
your  Special  Everit  two  months  in  advance  of  tho  issue  you 
want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  In 
the  April  issue,  we  should  receive  it  by  January  31.  Provide  a 
clear,  concise  summary  of  the  essential  details  about  your 
Special  Event. 


JUL  5-6 

PASCAGOULA,  MS  The  Jackson 
County  ARC  will  hold  its  2nd  annual 
Hamfestinthe  Pascagoula  MS  Civic 
Center,  located  on  the  Jackson 
County  Fairgrounds.  Talk-in  will  be 
on  the  W5WA  Rptr.  1700-2100  hrs 
July  5th,  and  0800-1500  hrs  July 
6th:  145.1 10(-);  alternate  146.880, 
Mearby  hotels  and  motels  at 
reasonable  prices.  For  tables  and 
flea  market  reservations,  contact 
"K/m"  Kimmerty  N5XGh  Hamtest 
Chairman,  19000  Busby  Rd,, 
Vanciesve  MS  39565.  Tel.  (601) 
826-5811.  For  VE  Exams,  starting 
at  0900  Sat.,  July  6th.  contact  Bob 
Pierson  N7NE,  12 16  Hickory  Hill  Dr., 
Gauiler  MS  39553.  Tel  (601)  497- 
3096. 

JUL  6 

MILTON.  ONTARIO,  CANADA  The 

22nd  annual  Ontario  Hamfest, 
sponsored  by  the  Burlington  ARCt 
will  be  held  at  Milton  Fairgrounds 
starting  at  9  AM  (Thomas  St.  gate 
only),Tai]gaters  at  8  AM  {Robert  St, 
gate  only).  Set  up  at  7  AM  for 
commercial  vendors  {Robert  St. 
gate  only).  C.LA.R.A.  annual  Picnic 
Meeting  at  11:30  AM.  For  more 
details,  contact  BurHngton  ARC, 
P.O.  Box  85037,  Burlington  Ont. 
L7R  4K3,  Canada:  or  contact  Norm 
VB30ZI  at  (905)  335-8962;  or 
Packot:  VE3CZt  @  VE3DTV, 

PETOSKEY,  Ml  A  Hamfest  and 
Swap/Shop  will  be  sponsored  by 
Straits  Area  ARC,  8  AIVl-1  PM  at  the 
4-H  Building,  US-3t  2  blocks  west 
of  US-131  intersection.  Talk-In  on 
146.68/.52,  Commercial  displays 
will  also  be  featured.  Contact  Harry 
N80tV,  (616)  347-7771. 


SALISBURY,  NO  The  North 
Carolina  Alligators  Group 
"Firecracker  Hamfest"  will  be  held 
at  Salisbury  Civic  Center,  S  AM-1 
PM.  An  Auction  will  be  held  at  1  PM. 
Setup  Fri.  3  PM-9  P^/l;  or  Sat.  at  7 
AM.  Contact  \Na\ter BasXoy^ mKVf, 
3045  High  Rock  R±,  Gold  Hili  NC 
28071.  Tel.  (704)  279  3391  until 
June 28.  then  (803)266-7900  Talk- 
in  on  146.730. 
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JUL  7 

LISBON,  OH  The  Triangle  ARC  will 
sponsor  a  Hamfest  at  Columbiana 
County  Fairgrounds  8  AM-3  PM. 
Taik-in  on  1 46.70/.805.  Contact  Dick 
Sisley  K8JKB,  1218  Northside  Ave., 
East  Liverpool  OH  43920. Tel.  (330) 
385-1245. 

JUL  12-14 

DUNSEtTH,  ND    The  Internat'l 

Peace  Garden  Hamfest  Committee 
will  host  a  Hamfest  at  Internati 
Peace  Gardens,  Morth  of  Dunselth. 
Transmitter  Hunts.  Mobile  Judging, 
Camping.  Talk-in  on  146.85/.52. 
Contact  Dave  Snydah  25  Queens 
Crescent,  Brandon  MB,  Canada 
R7B  1G1;or  John  Engel  WA0LPV: 
616  8th  St.  SB,  East  Grand  Forks 
MN5672T 

JUL  13 


OAK  CREEK,  Wl  The  South 
Milwaukee  ARC  Inc.  will  hold  its  27th 
annual  "Swapfest"  at  the  American 
Legion  Post  #434  grounds  at  9327 
S.  Shepard  Ave.,  7  AlVl  until  at  least 
a  PM  CDT  For  a  free  flyer,  write  to 
The  South  Milwaukee  ARC  Inc., 
P.O.  Box  102,  South  Milwaukee  Wl 
53172-0102.  Talk-in  will  be  on 
146.52  simplex,  and  local  Rptrs. 

JUL  13-14 

INDIANAPOLIS,      IN  The 

Indianapolis  Hamfest,  host  to  the 
ARRL  Central  Div.  Convention,  will 
be  held  at  the  Marion  County  Fair 
Grounds.  Commercial  Exhibits, 
Indoor/Outdoor  Flea  Market, 
Forums,  Banquet,  T-Hunts, 
Homebrew  Contest.  Write  or  call 
Indianapolis  Hamfest  Assn.,  RO. 
Box  88677,  Indianapolis  IN  46208 
Tel,  (317)  251-4407. 

JUL  14 

RTTSBURGH,  PA  The  North  Hills 
ARC  will  hold  its  11th  annual 
Hamfest  8  AM-3  PM  at  the 
Northland  Public  Library,  300 
Cumberland  Rd>  Talk-In  and  Check- 
ins  will  be  on  149.69A09,  the  North 
Hills     ARC     Rptr.     Handicap/ 

1996 


wheelchair  accessible.  Contact 
John  SIbenac  KE3PI,  216  Kinvara 
Dr,  Pittsburgh  PA  15237.  Tol.  (412) 
487-2740. 

SUGAR  GROVE,  IL  The  Fox  River 

Radio  League  will  hold  their  annual 
Hamfest  at  Waubonsee  Community 
College,  Rte  47  at  Harter  Rd.  Set 
up  Sat.  7  PM;  Sun.  6  AM-8  AM. 
Doors  open  Sun.  at  8  AM.  VE 
Exams  at  10  AM.  Bring  original 
license,  copy  of  license  and  photo 
laTalk^in  on  1 47.21 0(+)  PL  103.5/ 
107.2.  Contact  Diana  Skube 
V\/09APf,  c/o  FRRL  RO.  Box  673, 
Batavia  IL  60510.  Tel.  (708)  293- 
7485. 

JUL  19-21 

GLACIER  PARK,  1V1T  The  62nd 
annual  Glacier  Waterton  Internat'l 
Hamfest  will  be  held  at  the  Three 
Forks  Campground  between  Essex 
and  East  Glacier  MT.  Contact  Bill 
Vodal!  WA7NWP,  Box  75,  Kevin  MT 
59454.  E-mali: 

hamfest @llatech,com.  internet: 
http://thorJlatech.com/hamfest. 
Talk-in  on  146.520  MHz.  For 
Campground  reg..  contact  Three 
Forks  Campground,  P.O.  Box  124, 
East  Glacier  MT  59434.  Tei  (406) 
226-4479. 

PHOENIX,  AZ  The  ARCA  Fort 
Tuthill  Hamfest  will  be  held  at 
Coconino  County  Fairgrounds  in 
Flagstaff  AZ.  Times:  Fri.  &  Sat.. 
Dawn  to  Dusk;  Sun,,  Dawn  to  2  PM. 
VE  Exams  July  20;  reg.  8:30  AM- 
10:30  AM.  You  must  have  original 
and  one  copy  of  your  license  and/ 
or  any  applicable  C.S.CE.  Photo  ID 
required.  Walk-ins  only.  For  exam 
info  call  (602)  440-2039.  Mo-Code 
Tech  Class:  contact  Morgan  Riley 
N7DLW,  (602)  938-4356. 

JUL  20 

WELLINGTON,  OH  The  Morlhern 
Ohio  ARS  will  host  "Noarsfest  96," 
8  AM-3  PM  at  the  Lorain  County 
Fairgrounds  on  Rt.  18.  Vendor  set 
up  at  7  AM.  Flea  Market.  Talk-in  on 
146.10/, 70.  Walk-in  VE  Exams  at  9 
AM;  reg.  B  AM-9  AM.  For  tables, 
tickets,  hotel  list,  maps,  contact  Stan 
Zupan  AA8IN,  32549  Waiker  Rd,, 
Avon  Lake  OH  44012-2228  (SASE 
required).  Tel.  (216)  933-4261 
before  9:30  PM;  or  E-maii: 
75131.3561  @  compuserve.com. 

JUL  21 

FARWIINGVILLE,  NY  The  Radio 
Central  ARC  will  host  "Summerfest 
96"  at  Bald  Hill  Cultural  Center 
beginning  at  9  AM.  Swapmeet, 


Tailgating.  Talk-in  on  145.510 
(CTCSS  136.5  Hz),  and  449.525 
{CTCSS  114.8  Hz).  Contact  Scoff 
Johnson  N2ZKB,  (516)  395-2263; 
Emit  Tilotona  KDIF,  (516)  696-0610, 
or  John  Mark  KB2Q0,  (516)  689- 
6343. 

INDIANA,  PA  The  Indiana  County 
ARC'S  4th  annual  Summerfesl 
Computer  and  Ham  Radio  Fair  will 
be  held  at  the  Red  Barn  Sportsman 
Club  near  Homer  City  PA,  8  AM-3 
PM.  Contact  Bill  McMilten  KE3QM, 
RD2,  Box  157AB,  Marion  Center  PA 
15759;  Tel.  (412)  397-2702,  or  Tom 
Rlngler  WA3W  at  (412)  349-8847. 
Talk-in  on  1 46.91 0(-). 

VAN  WERT,  OH  A  Hamfest  and 
Computer  Show  will  be  presented 
by  the  Van  Wert  ARC  at  Van  Wert 
County  Fairgrounds,  US  127  South, 
8  AM-3  PM.  Talk-in  on  146,850, 
Scanners,  efectronics,  software, 
computers,  used  gear,  hobby/cratt 
items^  more.  VE  Exams^  pre-reg.  by 
July  11th.  Send  SASE  or  call  Bob 
High  KAdlAF,  12838  Tomtinson  Rd.; 
Rockford  OH  45882.  Tel.  (419)  795- 
5763,  before  5  PM.  Or  call  Bob 
WD8LPY,  (419)  238  1877  after  5 
PM, 

JUL  26-27 

I 

OKLAHOMA  CITY,  OK  The  Central 
Oklahoma  Radio  Amateurs  will 
sponsor  their  23rd  annual  "Ham 
Holidays  96"  at  the  Oklahoma  State 
Fair  Park  (Hobbies,  Arts  &  Crafts 
BIdg.),  northeast  of  the  1-40  and  I- 
44  intersection-  Doors  open  FrL, 
July  26th,  5  PM-8  PM;  July  27th,  8 
AM-5  PM,  Technical  and  non- 
technical programs  Fox  Hunt,  Flea 
Market,  VE  Exams-  Talk-in  on 
146.82.  Address  all  inquiries  to  Ham 
Holidays  '96,  P.  O.  Box  95942, 
Oklahoma  City  OK  73 143;  or  E-mail: 
n1lpn@aot.com, 

JUL  27 

MIDLAND,  Ml  The  Midland  ARC 
will  host  their  21st  annual  Hamfest 
at  the  Midland  Community  Center, 
8  AM-1  PM.  Talk-in  on  147.00(+), 
Midland,  To  reserve  tables,  send  an 
SASE  to  MARC  Hamfest,  RO.  Box 
1049,  Midland  Ml  48641.  For  info, 
call  Swap  Manager  Bill  N8LTR  at 
(517)  832-3053  eves.  and 
weekends. 

NEWPORT,  NH  Grace^s  Radio 
Shack^'^  will  sponsor  a  Hamfest  8 
AM-3  PM.  Tailgate rs  Flea  Market, 
Family  Crafts  Show,  R.C.  Model 
Airplane  Flying  Show,  VE  Exams, 
SE  Station  and  more.  Overnight 
camping  in  nearby  Camp  Grounds 


Fri.  nigtt!.  Talk-in  on  146J6  Rptr.  For 
info,  conlact  Rob  Boyd  NlCtR, 
0648,  Route  103,  Newport  NH 
03773.  Tel  (603)  863-5383.  Voice 
contact  t48. 76  Rptr.  Packet:  N1CIR 
#  WA1W0K.NH 

TAMPA,  FL  The  Univ.  of  South 
Florida  Radio  and  Electronics  Club 
will  hold  rts  5th  annual  "Last  Minule" 
Hamfest,  9  AM-3  PM,  indoors,  at 
the  U,S-R  Tampa  Campus.  Enter 
campus  on  North  Palm  Dr.  VE 
Exams  at  11  AM.  Talk-in  on  146,940 
(-},  442.275{+).  and  147.240(+) 
MHz.  Contact  USF  Radio  and 
Ehcfronics  Ouh  4202E  fowler  Ave., 
CTR  2416.  Tampa  FL  3362Q.TeL 
(813)  979-0033,  orErmif:  dOugfass& 
sur}tar}.eng.  usf.  eda 

JUL  27^28 

ORLANDO,  FL  The  Bahia  Shrine 
AR  Unit  will  host  "Hamcation"  at 
Bahia  Shrine  Temple,  2300 
Penbrook  Dr.,  Sat.  and  Sun.  9  AM- 
4  PM,  ARRL  VE  EXAMS:  Novice 
thru  Extra  Class.  July  27th.  9  AM  at 
"HamcatJon^Call  AIWB4DRF.  (407) 
671-1056.  For  general  info-  contact 
Cecil  F.  Morehouse  K4KEN,  150 
WitfowDr,  Orlando  FL  32807-3222. 
TeL  (407)281-9169, 

MPS  9 

CLAYTON,  NY  The  Jefferson 
County  RAC  will  sponsor  the  1000 
Islands  Internatl  Hamfest,  8  AM-3 
PM  at  the  Clayton  Rec.  Pad<  Arena, 
comer  NYS  RT  12  and  CO  RT  3. 
Talk-in  on  146.700/.  100  Rptr. 
Vendors  must  have  an  admission 
ticket,  VE  Exams  at  9  AM  (NR2S): 
walk -ins  accepted.  Contact  Janet 
Long  N2ZMS.  RO.  Box  523. 
Brownvifle.  NY  13615.  TeL  (315) 
788-8543. 

eSCANABA,  Ml  Tlie  Delta  County 
ARS  will  host  the  Upper  Peninsula 
Hamfest  at  the  U.R  Slate  Fairgrounds, 
Set  up  Fri.  night.  aiKl  6  AM  SaL  Doors 
open  to  the  pubbc  at  8  AM.  EST  Comact 
Jim  Bauer N8XAJ.  (906)  7m't580;  £* 
matt:  JBANSXAJ^AOLCOM:  or  John 
Anderson  W08RTH.  (906)  789-9148, 
EMai!:ANDEROJ  @  BAYDENO 
aCCMLUS, 

AUG  4 

FOWLERVILLE,  Mi  The  Livingston 
ARK  wifl  hold  the  Livingston  County 
HamFair  at  Fowlerviiie  Fair 
Grounds,  Grand  River  Rd.  (M43);  1 
mi.  west  of  FowlerviJIe,  VE  Exams. 
HanVComputer/Electronic  equip., 
new  and  used  Covered  trunk  sales. 
Flea  Market.  Setup  starts  at  6  AM. 
Open  to  the  public  8  AM-2  PM. 


SASE  10  LARK,  RO.  Box  283, 
Howell  Ml  48843:  of  caH  Ray  at 
(517)  546-9209,  Taik-in  on 
146.680(-), 

MARSH  FIELD,  Wl  Marshfield  Area 
ARS  will  hold  thetr  5th  annuaf  Picnky 
Pottuck/Swapfest  in  Wildwood  Parit 
starting  around  1 1  AM.  Talknn  on 
147.180.  All  are  welcome.  Contact 
Guy  A.  Boucf)ef  KF9XX,  107  West 
Third  St.,  Marstifleld  Wi  54449.  TeL 
(715)  384-4323.  Packet:  KF9XX  @ 
W9!HWWLUSA.NA. 

MATAMQRAS,  PA  The  Tri  State 
ARA  will  hold  their  3rd  annual 
Hamiest  at  Matamoras  Airporl  Parle, 
off  Exit  11.  1-84.  Sellers  6  AM. 
Buyers  8  AM.  Talk-In  on  146.1 6/,76 
PL  100,  or  144,75/145,350  PL  10O. 
Contact  Pau}KD3L  (717)491-4808; 
Ray  WY2D.  (914)  85&1733;Qt  Ray 
AA2Wa  (914)  856-0426. 

PEOTONE,  IL  The  Hamfesters  RC 
will  hold  its  annual  Hamfest  at  the 
Will  County  Fairgrounds  on  1-57  Exit 
328  East.  Open  6  AM-3  PM.  Flea 
Market.  Exhibits,  Talk-In  on  146.52. 
14e.64(- 107.2).  146.M(-}.  Contact 
John  Dvorak  W92UV,  5750  S. 
Newcastle  Ave..  Chicago  IL  60638^ 
TeL  (312)  586-012$. 

OCT  27 

NEVyTOWN,PA  The  Penn  Wireless 
Assn.  will  sponsor  ^Tradefesl  *96r 
8  AM-3  PM.  Setup  at  6  AM.  The 
event  will  be  held  at  Socks  County 
Community  College,  Swamp  Rd. 
Talk-in  on  t45,25(-)  PL  131.8.  VE 
Exams,  Contact  Steve  (215)  752- 
1202. 

SPECIAL  EVENT  STATTONS 

JUN  28-30 

WATERTOWN,  SD  The  Lake  Area 
Radio  Klub  of  Watertown  SD.  and 
the  Huron  ARC  of  Huron  SD  will 
operate  KBOTAH  at  DeSmet  SD 
from  1700  UTC-0200  UTC  daily. 
Phone  freq.  wit!  be  3.870,  7.265. 
14.265,  21.340,  and  28.340  MHz. 
CW  operation  will  be  40  kHz  up  from 
the  bottom  of  each  band,  80-10 
meters.  For  a  certificate,  send  SASE 
to  Lake  Area  Radio  Klub,  P.O.  Box 
642.  Watertown  SD  5702 1-0642.  To 
obtam  an  unfolded  certificate, 
supply  a  9"  X 1 2"  envelope  with  two 
units  of  postage. 

JUL  4-7 

SAMT  LOUIS.  MO  The  Suburban 
Radio  Club  will  operate  W0DGW 
CW  and  phone,  on  the  lower  25  kc 
of  the  General  portion  of  the 


amateur  bands,  10  AM-S  PM  COT 
For  a  cenitlcate.  contact  Bill  Coby 
KBOMWG,  4946  Pernod,  St  Louis 
MO  63139^  1252. 

JUL  6 

DELTAVILLE,  VA  The  Middlesex 
AR  Group  wilt  operate  Station 
AD4VI  1300  hrs-1900  hrs  to 
commemorate  the  annual  Dettaville 
Heritage  Day.  Preq.:  lower  General 
80m-15m  phone  and  CW,  and 
Novice  1 0m  phone.  For  a  certificate, 
send  a  9"x  1 2"  SASE  to  Peter  Wright 
AD4VL  P.O.  Box  1025.  Deltavilfe  VA 
23043. 

JUL  8-9 

BARABOO'-MILWAUKEE,     WI 

K9KYX/Circus  Train  Mobile  will 
operate  1400  UTC-2030  UTC  both 
days,  from  the  Great  Circus  Train  as 
it  travels  from  Wisconsin's  Circus 
Wodd  Museum  to  Milwaukee.  The 
train  will  pull  20  double-length  ffat 
cars  carrying  more  than  60 
priceless,  fully  restored  circus 
wagons  for  the  Great  Circus  Parade 
which  will  occur  the  following 
Sunday.  Operation  will  be  on  20  or 
40  meters,  whichever  band  is  in  the 
best  condition,  around  7.240  or 
14.240.  There  may  be  extended 
hours  July  8th.  For  a  certificate, 
send  a  9"  K  12"  SASE  with  three 
units  of  first-ctass  postage.  SASE  to 
Don  Evenson  K9JYX,  401  1  Uh  St., 
Baraboo  Wi  53913. 

JUL  8^14 

AUSTIN,  TX  Amateur  Radio 
Operators  affiliated  with  the 
American  Assn.  for  Nude 
Recreatmn.  the  Naturist  Soc.,  and 
the  Federation  of  Canadian 
Naturists  will  observe  the  21  si 
annual  N.A.  Nude  Awareness 
Celebration  by  operating  Special 
Event  Stations  from  naturist  resorts, 
on  the  following  freq.:  7.265. 14,265, 
21 .365.  and  28.465  +/-  QRM.  For  a 
personalized  certificate,  send  QSL 
and  9"  X  1 2"  SASE  to  Bob  Redoutey 
KFSKF,  RO.  Box  200812,  Austin  TX 
78720-0812. 


SAN  PEDRO.  CA  The  United  RAC 
and  the  FL  MacArthur  Military 
Museum  Assn,  will  operate  K6AA  at 
the  Ft.  MacArthur  Military  Museum. 
3601  South  Gaffey  St..  08OO-2O00 
PDT  July  1 3th.  and  080(^1600  PDT. 
July  14th.  Freq,:  SSB— 7.260, 
14.260.  50.150,  and  144.250  MHz. 
FM  Voice— 51. oeo  and  145.520 
MHz.  For  a  commemorative  QSL 
card,  send  QSL  and  a  9*  K  1 2*  SASE 


to  United  Radio  Amateur  Club,  Los 
Angeles  Maritime  Museum.  Berth 
84^Foot  of  Sixth  SL  San  Pedro  CA 
90731. 

JUL  17-22  &  JUL  25- AUG  I 

CAPE  BRETON,  NOVA  SCOTIA, 
CANADA  The  West  l&land  ARC  of 
Montreal  will  operate  from  two 
locations  on  a  DXpedition  to  Atlantic 
Canada.  From  17-22  July  a 
DXpedition  to  the  Marconi  Natl 
Historic  Site  in  Cape  Breton  fMova 
Scotia  witi  concentrate  on  2-meter 
contacts  with  Europe.  A  CW  tDeaoon- 
type  CO  will  be  transmitted  on 
144.020  MHz,  with  a  reply  sought 
on  the  same  frequency.  European 
hams  are  requested  NOTXo  transmit 
on  this  frequency  UNLESS  the  CQ 
is  heard.  From  25  July-1  Aug..  a 
DXpedition  to  Seal  Island  off  the 
southern  tip  of  Nova  Scotia  witl 
focus  on  a  2'meter  Trans-Atlantic 
contact  as  described  above,  but 
using  two  separate  systems,  on 
144.020  and  144,030  MHz. 
Operation  will  be  on  all  bands  from 
160m  to  70  cm  (excluding  220 
MHz),  including  the  RS-10/11,  RS- 
12/13.  RS-15,  AO-10  and  AO-13 
satellites.  Special  emphasis  witi  be 
placed  on  participation  in  the 
worldwide  IOTA  {Islands  On  The  Air) 
contest  fiom  1200  ilTK  27  July-1 200 
UTC  28  July.  The  callsign  wil  include 
tfie  suffix  IL^Wl."  For  furtfier  info,  cont^ 
Red  Af(^tbald  VE2SEi  at  (514)  694- 
3441.  Fax:  (514)  ex>4134:  Of  E^naS: 

ARCHtBALD@NASHPUBNtX.NET.CA 
or  contact  A!  Penney  V01N0  at  (902) 
427-0550  Ext  3701:  or  (902)  876-2779. 
QSL  cards  may  be  sent  to  VE2CWL 

JUL  20 

CHAMBERSBURG,    PA       The 

Cumberland  Valley  ARC  will  operate 
W3ACH  to  commemorate  the  1 32nd 
Anniversary  of  the  Burning  of 
Chambersburg  PA  by  Confederate 
forces  on  July  30. 1864.  Operation 
will  be  1200Z-2100Z-  Freq.:  3.870. 
7.240.  14.250,  and  147.12.  For  a 
certFfJcate.  send  QSL  and  S^x  12" 
SASE  to  CVARC,  P.O.  Box  172, 
Chambersburg  PA  1720 1 

JUL  20-21 

STRATFORD,  NY  The  Fulton 
County  Dr.  Mahlon  Loomis 
Committee  will  operate  VJ2ZZ^  to 
commemorate  the  170th 
Anniversary  of  the  birth  of  Dr. 
Mahlon  Loomis.  the  American  radio 
pioneer.  Operation  will  be  from 
1 300Z-2000Z  on  the  General  class 
phone  porfkjn  of  75,  40=  20,  and  1 5 
meters,  and  on  the  Novice  1 0  meler 
phone  band.  Also  on  area  S-meler 
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WM  Wptrs.  For  a  parchment 
certificate  aixi  e^ctensrve  Irterature, 
send  QSL.  contact  number,  and  a 
#tO  SASE  (55c)  to  W2ZZJ,  5738 
STHWY29A,  Stratford  NY  13470. 

JUL  24-28 

NANAIMO,  BRITISH  COLUMBIA, 
CANADA  The  Nanaimo  ARS  will 
operate  CY7TUB  0001  UTC-2359 
UTC,  to  cel&brate  ihe  30th 
Anniversary  ot  the  world  famous 


Nanaimo  to  Vancouver  Bathtub 
Race.  Primary  modes  on  HF  (-160) 
win  be  SSB  and  CW.  More  Info  will 
be  posted  on  the  DX  Packet  Cluster. 
Send  QSL  cards  and  an  SASE  to 
VE7NA. 

JULY  27-28 

GREENVILLE,    OH        Station 

W8UMD  will  be  sponsored  by  the 
Treaty  City  ARA  in  celebration  of  the 
Annie  Oakley  Parade/FestivaL 


Operation  will  be  July  27-28, 
1300Z-23002.  CW  ajid  phone,  on 
General  portions  of  the  hamband. 
For  a  Certilicale.  QSL  to  WSUMD, 
TC.AR.A.,  P.O.  Box  91  GreenviHu 
OH  45331. 

JULY  27-29 

OSHKOSH.  Wl  Members  ot  the  Fox 
Cities  ARC  (Appteton  Wl)  will 
operate  W9ZL  from  the 
Experimental  Aircraft  Assn.  Fly-In 


I  and  Convention.  Operatiort  will  be 
from  -pioneer  Airport'  adjacent  to 
the  EAA  Aviation  Museum,  Listen  on 

I  the  General  phone  portions  of  the 
HF  bands,  as  well  as  RTTY  and  CW, 
as  conditions  and  operators  permit. 
The  club  will  also  be  giving  "on 
grounds"  convention  info  (no  QSLs 
please)  on  146.520  simplex.  For  an 
8'  X  10'  picture  certificate.  serKl  a 
proper  QSL  and  SASE  to  Wayne 
Pennings  WD9FLJ.  913  N,  Masqri 
ApplelonWi  54914. 


Letters 

Continuvd  Jwm  page  62 

in  your  head  before  you  send.  Say 
]|  aloud  if  you  have  to — sing  it! 
Then  use  your  hand  key  to  make 
the  sound  you  heard.  If  the  rtiytiun 
or  spacing  is  not  quite  right,  try 
again  unlil  you  are  sending  what 
you  are  liearing.  Realize  that,  if 
not  caret II lly  senL  many  charac- 
ters can  sound  alike —  **C"  and 
"Y^  for  example.  To  make  it  clear, 
I  tend  to  hold  the  finai  dah  in  the 
"Y*'  a  Utile  longer,  tl  lakes  prac* 
tfce,  hkc  playing  scales  on  the  pi- 
ano. Sit  down  with  the  hUesL  copy 
of  73  and  send  Wayne's  coluniJi 
on  your  practice  oscillation  Don't 
try  for  speed,  iliai  will  come,  In 
facL  with  consistent  slawf^ractice 


speed  will  creep  up  on  you  before 
you  know  ii.  Just  keep  a  nice 
steady  pace  with  clear  characters 
and  good  spacing  between.  A  little 
silence  between  characters  and 
even  more  between  words  is  no 
waste  of  lime.  It  gives  the  other 
guy  a  chance  to  catch  up  and 
makes  for  greater  accuracy  with 
fewer  repeats — nothing  wastes 
more  time  than  repeats. 

The  code  was  easy  for  me,  I've 
a  musical  background — never 
met  an  Insirument  1  couldn't  play* 
The  code  is  just  a  style  of  music 
(reminds  mc  of  the  blues)  and  the 
hand  key  is  just  another  instru- 
ment. This  may  be  why  I  enjoy  it 
so  much.  On  the  other  hand,  I 
know  a  fellow  who  is  a  fine  RF 
engineer  who  could  not  carry  a 


UF.220  The  Emy  Wire  AiUenn&  Hantdbonk  by  Dave 
Ingram  K4TWJ.  Alt  of  ilic  needed  dimeji?jtoni»  for  a 
full  ninge  of  easy  to  build  and  erect  "'sky  wires."  S9.95 
WGP87034  All  About  Cubical  Quad  Anteniias  by 
Wiltioni  Orr  and  Stuart  Cowan  "The  Classic"  on  Quad 
dc%.ig[u  theory',  constriictioij,  operation.  New  feed  and 
matching  systems.  New  d^ui  St  1.95 
TAB  3270P  Praciical  Aotcnna  Haiidbook-2nd 
ediuon  by  Jos.  Carr.  This  5 60- page  liook  is  a  treasure,  I 
Starts  with  fundamentals,  explains  propsigaiion  of  all 
kinds,  iind  ptovidi^;^  a  ton  of  tasy  antenna  projects, 

AR4734  ARRL  Antenna  Book.  Best  and  most  highly 
regarded  iafo  an  antenna  fundamentals,  transmission 
lino*^.    design,    and    construction    of    wire    antennas. 

Utiir'i>7l07  All  About  Vertical  An  ten  nss  by  William 

Orr         Comprehensive        coverage        of        amateur 

corutuutiicaiions.  SI  1.95 

WGP87042   Beam   Antenna   Uandbodk  by   WiHiam 

Orr  and  Siuaft  Cowan.  Everything  you  need  to  loiow 
about    beam    do^^ign,    construction,     iiud    operation, 

WGP87077  Simple,  Lou-Cost  Wire  Antennas  For 
Radio  .Amateurs  by  WilUiani  Orr  and  Siuarl  Cowan. 
Low -cost,  mnJti-band  antennas  i  ine^ipensive  beams, 
"invisible"'  aniennas  for  hani?*  in  "^tough**  locations. 
SI  195 

.\R4<t61  ARRL*Jt  Antennae  &  TtK^hniqucs  rorLm^ifiand 
DXiitg  can  be  yoiff  ticfcti  lo  low -hand  success*  $20,00 
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tunc  aiHl  cannot  leani  the  code.  He 
wanted  to  he  a  radio  operator  in 
the  Army,  hut  washed  out  and 
ended  up  being  a  technician. 

The  question  1  have  is:  Why 
should  musical  talent  make  me  a 
superior  radio  operator?  ^^^ly  am 
I  better  qualified  to  operate  the 
HF  bands  than  a  respected  engi- 
neer with  a  tin  ear?  In  the  early 
days,  when  CW  was  the  only 
game  in  lown^  the  code  require- 
ments made  sense.  There  is  ihe 
myth  that  CW  will  get  through 
when  other  methods  fail.  My  ex- 
perience has  shown  this  lo  be  ba- 
loney. Compnred  to  AM»  sure,  but 
if  it's  hard  to  copy  on  SSB,  then 
it's  going  to  be  lough  on  CW  too. 

I  do  CW  for  fuji,  but  never 
would  I  want  to  impose  my  idea 


of  fun  on  anyone  else.  Some  will 
never  learn  code,  others  Icam  13 
wpm.  pick  up  a  mike  and  throw 
away  the  key.  A  few  nut  cases 
(like  me)  rcaJly  like  il, 

rd  like  to  encourage  all  new-- 
comers lo  give  CW  a  try,  but  do  it 
for  yourself  and  not  to  be  politi- 
cally correct  on  the  air  1  hear 
many  no-coders  on  the  air  say 
things  like,  "Til  start  learning 
code  as  soon  as  the  basketball  sea- 
,Hon  is  over.''  This  is  a  free  coun- 
try and  there's  no  need  to  feel 
guilty  about  not  wanting  to  leant 
code.  If  you  learn  it,  learn  it  well 
and  you'll  find  it  can  bring  just  a 
,  little  bit  of  magic  lo  ham  radio. 

Let  s  see,  where  did  I  put  that 
hex? ...  Wa\ne 


ARRL  Extra  Class  License 
Mlartual 

The  sixth  edition  of  The 
ARRL  Extra  Ciass  License 
Manual  has  been  completely 
revised  and  updated  to  match 
the  newest  Amateur  Extra 
Class  (Element  4B)  question 
pool,  released  by  the  Volun- 
teer-Examiner Coordinators' 
Question  Pool  Committee  in 
December  1995.  The  new 
questions  will  be  used  on  Ex- 
tra Class  license  exams  start* 
ing  July  1 ,  1996,  and  are 
expected  to  be  used  until  the 
year  2000. 

The  ARRL  Extra  Cfass  Li- 
cense Manual  Includes  study 
material  tor  every  question  In 
the  question  pool,  and  will  help 
you  pass  the  written  exam  re- 
quired for  the  Extra  license.  Ii 
also  provides  operating  hints  to 
help  you  get  on  the  air  and  en- 
joy some  of  the  more  "exotic" 
operating  modes,  such  as 
Earth-Moon-Earth  (EME).  sat- 
ellites, and  amateur  TV,  The 
ARRL  Extra  Class  License 
Manual  is  $12.00. 


1996-1997  Repeater 
Directory 

The  American  Radio  Reiay 
League  has  released  the  25th 
Anniversary  Edition  of  the  ARRL 
Repeater  Directory,  a  completely 
Updated,  pocket-sized 

collector's  edition.  Besides  ex- 
panded listings  for  U.S.  and  for- 
eign repeaters,  you'll  find  greatly 
expanded  propagation  beacon 
listings,  information  on  repeater 
operation,  interference  tracking. 
and  use  of  the  LiTZ  system, 
among  other  things.  Also  in- 
cluded are  names  end  ad- 
dresses of  ARRL  officers, 
committee  members,  frequency 
coordinators,  and  a  complete 
listing  of  ARRL  Special  Service 
Clubs,  with  meeting  times  and  lo- 
cations, Afl  this  and  lots  more  in 
the  1996- 1997  ARRL  Repeater 
Directory  is  58.00  and  is  avail- 
able from  Radio  Bookshop.  (See 
page  88  for  order  form  and  S&H 
fees.) 
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fiumi>^  S7  on  your  F^^b^h 


Jim  Gray  W1 XU 
210  Chateau  Circle 
Pay  son  AZ  85541 

HF  band  conditions  are  likely 

lo  be  in  the  doldrums  with  ihc 
usual  QRN  and  seasonal  slump 
in  DX  activity:  however,  the 
HF  hands  will  be  apen  long  al- 
ter dark,  and  there  will  be  lots 
of  vacation- lime  mobile  and 
porhihle  aclivity,  so  all  is  not 


The  Earth's  magnetic 
field — hence  lonosphere^ — is 
expected  to  be  active  between 
July  3rd  and  July  7th,  and 
again  on  the  3 1st,  with  pos- 
sible violent  storms  and  even 
earthquakes  and  volcanic  ac- 
tivity during  these  days. 

The  monthly  chart  anlici- 

IT 

pales  the  lOih,  I7iii.  and  23fd 
to  25th  lo  be  Good  days,  but 
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Where  lOm  is  shown,  also  check  lint  Wiwre  1 5m  is  showru  check  i  7m 
too.  Where  20m  h  ihowtu  be  sure  to  look  at  !  7  as  well .  j4 Avms  ch^k  the 
bands  above  and  below  the  indicated  bands  for  possible  openings  to  the 
amas  shmvn.  Remember  rhar  DX  is  where  you  find  ii.  and  not  always 
where  it  is  predicted  to  he. 


the  remainder  of  the  month 
shows  trending  condilloiis. 
Possible  bright  spots  are  po* 
tenlial  VHF  opportunities 
during  the  disturbed  period 
mentioned  earlier,  suppJe- 
mented  by  meteor- burst 
propagation  from  the  Delta 
Aquarid  meieor  shower  which 
begins  on  the  29lh  and  lasts 
about  10  days. 

10-12  meters 

This  is  u  daylight-only  band 
this  month,  but  may  present 
openings  to  tropical  areas  as 
well  as  shon-skip  openings  on 
the  best  days  tG).  During  in- 
tense, sporadic  E  conditions 
(rare  this  month)  bursts  of 
strong  signals  can  come  and 
go  uneApectedly.  Stay  alert. 

15-17  nneters 

These  bands  could  stay 
open  into  early  evening  hours 
with  possibilities  of 
iransequatorial  DX  on  Good 
(G)  days  and  evenings.  Sig- 
nals seem  to  peak  toward 
the  west  during  afternoon  and 
evening  hours.  Short-skip  to 
1,000  miles  or  so  should  be 
available  on  many  days. 

20  meters 

This  should  be  your  main 

choice  for  DX-chasing.  Be- 
cause some  areas  of  the  world 
are  dark  and  others  are  in  day- 
light at  the  same  time,  you  can 
expect  dawn-lO'dusk,  and 
even  later.  DX  oppori  unities 
on  Good  (G)  days/nights. 


Short-skip  will  prevail  to 
about  2,000  miles  during  the 
day.  and  further  at  night. 

30-40  meters 

You  may  find  these  hands 
quite  noisy  (QRN)  during  the 
davtime.  due  to  the  onset  of 
Ihundcrstorms  this  month,  but 
they  will  be  quieter  during  the 
nighttime  hours.  DX  to  your 
east  will  be  the  best  before 
midnight,  and  best  to  your 
west  before  dawn.  Choose 
Good  <G)  days  for  best 
chances  of  scoring  a  new 
country.  Short-skip  of  100- 
1,000  miles  during  the  day, 
and  500-2,000  miles  or  so  at 
night  will  prevail. 

80  meters 

You  may  filid  that  80  meters 
will  provide  DX  on  Good  (G) 

nights,  limited  by  ihunder- 
storm  activity.  It  may  also 
provide  short-skip  openings 
of  200  miles  or  so  during  the 
day  and  2,000  miles  or  more 
after  dark, 

160  meters 

There  wHll  he  no  daytime 
openings  here,  due  to  a  hij^h 
absorption  of  signals,  but  it 
ought  lo  provide  skip  to  LOOO 
miles  or  so  after  dark.  Only 
rarely  will  you  find  DX.  and 
only  on  Good  (G)  nights  with 
tow  or  no  thunderstorm  activ- 
ity. Low -frequency  sialic 
bursts,  hundreds  of  miles 
in  length,  limit  your  sumtner 
operations. 
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Stunning  HF-SSB  Receive 
Clarity  With  SGCDSE 


„   _    H    ^^-Fl^H*     •     » 


m 


fith  SGC's  new  PowerTalk^  youTl  intercept 
weak  HF  signals,  increase  signal  clarity  and 
eliminate  unwanted  noise.  Youll  hear  SSB 
signals  clearer  and  easier  than  ever  before. 
PowerTalk*  combines  the  advanced  receiver 
technology  of  SGC's  exclusive  ADSP'  (Adaptive 
Digital  Signal  Processing)  and  SNS'^  (Signal 
Noise  Subtraction),  Fast 
audio  and  visual  tuning— 
a  DSP  command  center 
with  a  high  performance 
spinner  knob  and  bright 
LED  indicators.  Plus  all 

the  outstanding  features  of  the  popular  SCr2000: 
644  ITU  and  ham  frequencies,  programmable 
memory,  large  LCD  display  and  150  watts  of 
power  out  PowerTalk"  is  a  true  HF-SSB  Power 
Tool  We  have  all  the  details. 
Call  us  and  hear  more. 


in 


=  =  rs  If « I  l^iH 


SG-mO.  SWidsrd  mHne  SSB 
kcud.  644  nVandhamfreQUemts, 
tmn^enry  alarm  and  badlit  krypads 


-3 1 


*  *i. 


The  SGC  Building  Box  3526  Bellevue.WA  98009  USA 
(206)746^10  Fax:  (206)  74&6384 


aRCL£  1S80N  READER  SERVICE  CARD 
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MOHE  UpDHTES 


Humbm  B6  on  four  fe^dbmck  card 


Poor  Man's  incormct 
Cftllsign 

Sam  Guccione  wrote  an  article 
for  us  back  in  November  of  1995 
titled  "Poor  Man's  Doppler/*  If 
you  have  been  trying  to  reach  him 
on  the  air,  we're  sorry  that  you 
haven't.  His  correct  call  sign  is 
K3BY,  not  K3BYCC  and  the 
photographs  used  in  his  article 
were  courtesy  of  N3JCP,  not 
N3JGR 

Cry&tal-Controll«d  update 

TTie  November  1995  issue  fea- 
tured Mr.  Frank  Brumbaugh *s  ar- 
ticle '"Crystal-Control led  Audio 
Generator"  for  which  we  have  a 
few  corrections.  Look  to  page  32 
for  these:  column  one,  paragraph 
one,  lines  one  and  eight;  please 


»i 


ii 


change  "CIS**  to  '"CV.  Column 
3,  last  paragraph^  lines  8  and  9, 
'"oonstant  frequency'"  sliould  be 
straight  line  frequency,  and  in  the 
same  paragraph,  lines  3  and  4, 
constant  capacity"  wants  to  be 
straight  line  capacity.''  One  more 
thing;  in  the  schematic,  C11 
should  go  from  Q3  emitter  to  Q2 
emitter* 

440  Super* J  Pole 

In  an  effon  to  prevent  confu- 
sion about  the  "440  Super  J-Polc 
Antenna"  article  published  in 
April's  73,  we  offer  this  advice 
from  author  Marty  Gammel 
1CA0NAN:  *Tlcasc  connect  the 
fcedpoint  as  shown  in  the  photo, 
not  as  the  text  described  it.  The 
center  conductor  does  clamp  ^ 
the  short  vertical  element." 
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Patcomm  introduces  the 

PC-16000  HF  Transceiver  for  ^1395°° 

Featuring  BuHt-ln  Keyboard/Digital  Mode  Interface  &  Digital  Signal  Processor 


Patcomni  Corporation"  introduces  the  PC-16000';'  a  fuil 
featured  HF  Transceiver  with  a  built-in  keyboard  interface. 
Plug  a  standard  IBM-AT*  compatible  keyboard  into  a 
PC-16000^  and  instantfy  enjoy  keyboard  CW,  RTTY 
(BAUDOT)  and  ASCII  data  communications.  Incoming 
morse  and  RTTY  data  is  decoded  and  displayed  on  the 
bujft-in  LCD  display.  Data  is  also  sent  to  an  RS-232  serial 
port  for  disptay  on  a  "dumb  terminal''  or  equivalent. 
The  PC-16000"  offers  the  following  features: 

■  Built-in  AT  keyboard  interface  (keyboard  optionaf) 

■  General  coverage  receiver  (1,5-29.9  MHz) 

■  Dual  up  conversion  design 

■  USB/LSB/CW/fSK/AM  &  optior^al  FM  modes 

■  160  thru  10m  ham  band  coverage  on  transmit 
(CAP  &  MARS  available) 

■  1 0OW  output  power 

■  DDS  driven  PLL  synthesizer— 1  Hz  minimum  step  size 

■  Selectable  variable  speed/fixed  10Hz  step  VFO  tuning 


■  Basic  display  ets  you  know 
exactly  where  you  are. 

■  standard  Disp  ay 
shows  RX/TX  VFO 
freq's.  time  and 
current  meriiory 

N.035I0-T       OS30 

nD3Sio-R     nooo 

■  Send  R  Receive  in: 

CW  /  HI  I  Y(BAUDOT)  /  ASCII 

TnXFER050.13 

■ 

< —    Incoming  data 

^       Outgoing  data 
appears  here 

Digital  Signal  Processing  Filtering  System 

■  2.4KHZ.  1  iKHz,  500H7,  25DHz  &  Fl  1 1 Y  "Brick  Wa !"  fi  ers 

■  Aulo  notch  filter  removes  mu  tiple  helrodynes  on  SSB  signals 
automatical  y 

■  De-noiser  reduces  background  nose 

Manual  notch  for  CW  operation 
Built-in  digital  power/SWR  meter 

24  hour  clock 

Buitt-in  5-75  WPM  IAMBIC  keyer 

Select  1  of  3  antennas  from 
the  front  panei 
m  Slow/fast  AGC 

■  IF  shift 
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Hp^^l      without  noUce. 

V^^H   *  IBM  AT  B  a  registered  trademafk  of  the 
^^ffiH     \BU  Corporation. 
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Cail  or  Write  for  a  Detaited  Brochure 
Major  Credit  Cards  Accepted 

Designed  and  mMUifactured  in  the  U.S.A. 
Phone:  [516]  862-6512  ■  Fax:  (5161  862-6529 
7  Flowepfield  Ml  00,  St.  James  NY  11780 


Connect  to  u   ^odd!! 
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A  futl  range  of  cellular 
anter)r\as  is  available:  hole 
mounf,  magnetic  mounl, 
on -glass  and  base  station. 
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